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In sealing, potting and encapsulation— 


give excellent electrical, thermal and 
mechanical properties, plus— 


Applying Epon resin sealing com- 
pound, formulated by Epoxylite Cor- 
poration, EB! Monte, California, to a 
400-kva transformer winding at 
Larsen-Hogue Blectric Co., Los 
Angeles, Calif. 


Thoxene Clamp-Coat, an Epon resin 
cable splicing compound, producesa 
weatherproof, abrasion-resistant 
coating with high electrical insula- 
tion. Manufactured by Woodmont 
Products Inc., Huntingdon Valley, Pa. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Allente Gesten Chicage Cleveland « Detrelt Hewsten Les Angeles Newerk New York Sen Frencisce St. Lewis 
IN CANADA, Chemical Division, Shell Compeny of Conede, Limited Mentres! Terente Vencouver 


excellent dimensional J high mechanical strength 
stability 

outstanding adhesion to J exceptional dielectric 

metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold . . . in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials. 


For potting and encapsulating—the excellent dimensional 
stability of Epon resins, which can, for example, withstand 
solder bath temperatures without ill effect, and their out- 
standing adhesion to metals and glass assures airtight en- 
closure Of delicate components and vacuum tubes 


As adhesives—solvent-free Epon resin formulations cure at 
room temperature with contact pressure alone; form powerful 
bonds between glass, metal, wood or plastic. 


As sealing compounds—varnishes and enamels based on 
Epon resins provide excellent moisture sealing plus outstand- 
ing resistance to solvents and chemicals, even at elevated 
temperatures. 

For laminating— Epon resins laid up with inert fibrous fillers 
produce base laminates that have superior dielectric proper- 
ties and can be sheared, punched, drilled and bath soidered. 


Write for information on the use of Epon resins in electrical 
and electronic applications. 
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polyurethanes [ +. high tensile strength and, 
-& Polyesters| + |ow water absorption 


PLASTICIZERS: 

Simple ester twee: The eters mal ; i Butanediol a suit: Polymeric type: Polyesters obtained by the reaction of 
able acids are effective plasticizers for thermoplastic 1,4-Butanediol with dibasic acids are outstanding piasti- 
polymers, particularly rubber, GR-S rubber, neoprene and cizers for vinyl polymers, particularly viny| chloride and 
nitrocellulose adhesives. chloride 
POLYURETHANES POLYESTERS 
Polyesters of 1,4-Butanediol reacted with diisocyanates 1,4-Butanediol has given resins with improved flexibility 
are of value in polyurethane foams, elastomers and and decreased water sensitivity. Fibers, finishes and lac- 
surface coatings. quer raw materials of superior physical properties are 

obtained. 


1,4-Butanediol reacted with diisocyanates gives poly- 
urethanes possessing properties of value for synthetic 
fibers and bristles such as increased tensile strength 
and hardness. 


OTHER USES PROPERTIES 


Now being used as a in ink formulations... liquid, f.p. range 18- 19. 5°C, b. p. 
chemical intermediate for solvents, pharmaceuticals range 221-231°C. Not a skin sensitizer or irritant. 
and textile auxiliaries. Intinite solubility in water, alcohol and acetone. 


1, 4-BUTANEDIOL |S AVAILABLE IN DRUMS AND TANK CAR QUANTITIES. 


ACETYLENE CHEMICALS DEPARTMENT 


For technical 

information, ANTARA. CHEMICALS. 
price schedules A SALES DIVISION OF 

and samples GENERAL ANILINE & FILM CORPORATI 


write to; 
435 HUDSON STREET NEW YORK 14. NEW YORK 
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HEAT S EALIN 
The fabricatot of packagine film, who turns out 
bags and othet package* py heat sealing proc- Melt index 
| esses, can expect to work more and more with operation. Going from © high melt 
} polyethylene in the next few years The reason: low melt index resin tends to widen the operat- 
polyethylene is becoming more and more in ing ranee in which @ seal can be made. The 
demand as 4 pac kaging material spread occurs at the uppet time OF temperature 
It theretore becomes important that the fab jamit only the lowe! lamit remains the same- 
ricator understand the heat aling charactet Going one half the melt index increases the 
ystucs otf polyethylene In the usual time range ot temperatur’ range tort satisfactory 
set-up two sets of factors affect heat seal chat- operation by about 50° « 
acteristics . 
e The ma hine tac tors temperature, pres- Gusseting _ A Factor 
The film factors thicknes>, resin melt $0) 
index and bat style Heat 
30) 
Influence of Machine Variables ving Pre 
AIS) For any polyethylene film, these relationships 
apply As bat temperature goes UP, the time Te Gouge 
fare quired to make 4 seal goes down. As pressure 
of the clamp ms foot 18 increased, both ume and 
> temperature required for sealing ate decreased. 
ge 
: 1 20" 400" * aso soo" sso” 
pa | Clamp time versus be temperature ot 40 ps and 
240 psi, for? gusseted bag. Note that the operating 
~ - \ range narrowed, more at high pressures than 
> at low. 
= Offers Technical Assistance 
US.1. rnakes polyethyl« ne resins for film manu- 
for Temperature facture, resins such as “ROTHE 110 
Clamp time remperature at 40 psi ond ot and 210 tailor mace for blown and flat film 
flat bod: The oreo extrusions and ET ROTHENE » se- 
lected specific cases for transparency: hand 
the curves represents the temperature range high ‘roduction rates 
time range within which satisfactory seals con be U at VTechnic \ Service Engineers nave 
obtained Note that the curves get wide apart ot studied the behavie! ot polyethylene film durt- 
higher temperatures and lowet pressure” his means ing heat sealing and will be glad to work with 4 
hat the fabricate! operate with greater! fexibility film extruders on thet particular heat sealing 
of machine conditions by working pressures problems A Technical Bulletin describing in 
and high temperature? more detail US.1's Jaboratory results on heat 
As the machine is opt rated, heat builds UP in is available on request. \ 
the unhe ated foot This effect 1S greatest with \\ 
Jong clamp times and can result in @ heat rise 
go’ F. The fabricato! must take DUSTRIAL CHEMICALS co. 
Division of National Distillers 
Products Corporation 
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NOTE ALL SPE MEMBERS 


that the 
ANNUAL MEMBERSHIP 
LUNCHEON 


will be held Wednesday, 
January 16, 1957 


at the 
CONFERENCE HOTEL 


You will find this business luncheon geared t 
mesh with your forward thinking. You will be pre 


sented with a broad” picture of the creative 


SUCCESS already reached and the plans which 


the future growth of the SPE is being plotted and 


will be achieved. These plans are built around YOU 


see you in st. Louis iit the Membership 


Luncheon 
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Forticel Cabinet 


molded for Zenith 

by Plastic Molded — 
Gq Products Company, / 
Chicago 


These are the balanced properties 
that are giving Forticel its reputation 
as a “designer's plastic.” 


TYPICAL PHYSICAL PROPERTIES OF FORTICEL 
| Flow temperature: 
Tensile properties: 
Blengation (%) ................ D638-52T 56—66 
Flexural properties: 
ie Flexural strength (p.s.i. at break) .D790-49T 6400—8500 
Flexural modulus (10° p.s.i.)... .D790-49T 0.23—0.30 
a Rockwell hardness 
Izod impact: 
4 0256-43T 2.7-11.0 
Heat distortion: 
Water absorption: 
D570-42 0.00—0.08 
% water absorption............ D570-42 1.6—1.8 
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ZENITH selects FORTICEL 


new Celanese propionate thermoplastic 


for its all-transistor portable 


The heart of the new Zenith 800 is a remarkable 100° transistor circuit that 
delivers full room power, tone-true reception. 


But what first attracts the eye is its satin-smooth, plastic cabinet— molded 
of the new Celanese thermoplastic Forticel. 


Forticel was created and engineered for just such demanding applications 
... places where beauty and precision are twin specifications... where 
Forticel’s qualities of moldability, superb surface finish, high impact strength, 
form retention and freedom from objectionable odor can contribute to 
ready consumer approval as well as manufacturing efficiencies. 


We urge you to inspect the new Zenith 800 at your favorite radio shop, and 
see one of the most skillfully engineered circuits in Zenith history ... and 
one of the most carefully engineered thermoplastics in service today. You will 
understand why Forticel has been welcomed by the molder and designer, 
and why it is being specified for an increasing number of famous 

name products. 


Send for Product Bulletin NP-16. Use coupon below. 


Celanese Corporation of America, Plastics Division 
Dept. 170-L, 290 Ferry Street, Newark 5, N. J. 


Send me New Product Bulletin NP-16 on Forticel Plastic. 


NAME_— TITLE 


COMPANY 


plastics 


ADDRESS ane — — 


rtice 
CiTy ZONE STATE Celanese Forticel 
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"No. 21 of a series to introduce you to some of industry's outstanding plastics craftsmen 


William Ringlieb, Boonton Molding Co., Boonton, N.J. Mr. Ringlieb 
is a real old timer in the plastic molding business. At present 
General Superintendent of the Compression Custom Molding Divi- 
sion of Boonton with responsibility for round-the-clock operation 
of something over 100 presses, he got his start as a molder in 1921. 

When he came with Boonton in 1923, all he had to work with 
were 14 eight-inch ram solid head presses equipped with hand 
pumps. All molds were hand type, and no phenolic material could 
be removed without first cooling the mold under pressure. The first 
material that could be pulled hot was a sensation. He well remem- 
bers cooling large molds up to forty-five minutes to get a good 
prec 

Asked if he had any problems left in view of the company’s wide 
variety of press types and sizes, electronic pre-heaters, compre- 
hensive charts and records, and the almost endless selection of 
molding materials, his answer was interesting —“‘keeping all flash 
off soft inserts, so that the finishing department can complete the 
operation without any scratching of the insert. On cadmium and 
tin plate, and on soft silver, that is a real trick, especially when 
aggravated by multiple cavity molds and present day pressure for 
production,” 


MONSANTO 


® 


MONSANTO CHEMICAL COMPANY 


PLASTI DIVISION PRINGFIELD 2, MASS. 


The artisans of other ages enriched the world with beautiful objects of 
wood and silver, iron or glass. Today's craftsmen are applying 


their creative skills and the same insistence on perfection to the 
mastery of new materials —the fabulous family of plastics. 
Monsanto, a major producer of high-quality plastics materials, salutes 
two of these Craftsmen who are helping to mold America’s tomorrow. 


Richard Finley, Plastics Research Products Company, Div. of 
Grimes Manufacturing Co., Urbana, Ohio. Since entering the 
plastics field in 1938 as a press operator, Mr. Finley has moved 
successively through all phases of production, supervision and 
management. In 1952, he joined Plastics Research as Production 
Manager and since 1955 has had the dual responsibility of Plant 
Manager along with production. Aircraft, automotive, and home 
appliances are some of the major indusiries for which the com- 
pany molds over 300 different parts on 53 huge presses with an 
output ranging from 40,000 to 60,000 pieces daily. Under Mr. 
Finley’s guidance, Plastics Research has concentrated mainly on 
medium-large pieces such as agitators, blower wheels for high 
speed clothes dryers and puisators, utilizing compression molding 
techniques. The company is also equally well geared for molding 
small parts such as insulators the size of a pencil eraser. 

Comments Mr. Finley, “Today the plastics industry has far 
better engineering and better molding compounds—special formu- 
lations furnish specific properties as needed. Specifications for 
plastics are as exacting as those for metals. Often the molded part 
has to meet tolerances as close as plus or minus .002. That’s why 
plastics are an integral part of the industrial scene.” 
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BAKELITE Brand Polyethylene, 
extruded into lightweight, flexible 
pipe, makes lawn sprinkling sys- 
tems easy to install. It won't cor- 
rode, and its resilience minimizes 
damage from freezing. 


BAKELITE Brand Elastomeric 
Vinyl makes excellent vacuum 
cleaner parts, combining eye-ap- 
of color and gloss with flex- 

" 3 ibility that speeds assembly and 
prevents furniture scratches. 


BAKELITE Brand Phenolic BMG- 
5000 molds into a seat 60 per 
cent stronger (under pressure de- 
flection tests) than previous ma- 
terials. Finish eliminates buffing, 
resists cleaning solutions. 


BAKELITE Brand C-11 Plastic, 
an acrylonitrile - styrene copoly- 
mer, is used for cups and spoons 
in this coffee-making kit. They 
are strong and resistant to stain- 
ing by coffee, tea, citrus juices. 


Expedite plastic selection through 


The source with the 


Speed in selecting the right plastic for your product can mean 
getting to market sooner . . . getting an edge on competition. 
lor faster, surer selection, Bakelite Company offers the wid- 
est range of plastics available at one source. 

All these advantages work for you—the guidance of Bakelite 
Company representatives is backed by extensive research 
and development facilities, prompt delivery and service from 
strategically located plants and warehouses, and more than 
16 vears of experience in the plastics field. Put them all to 
work now. Typical results are shown by the examples above. 


BAKELITE COMPANY, A Ditrision of Union Carbide and Carbon Corporation [fg 30 East 42nd Strect, New York 17, N. ¥ 


PHENOLICS 
STYRENES 

IMPACT STYRENES 
POLYETHYLENES 
VINYLS 
POLYESTERS 
EPOXIES 


& 
BAKELITE 


“PLASTICS 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Bakewrre and the Trefoil Symbol are registered trade-marks of UCC. 
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your problem COLOR DR 


Improved Heat Stability with its advantages in quality 
control and processing will be offered by Escambia's 
general purpose, easy processing polyvinyl chloride 


resins. 


These PVC resins will be produced in a molecular 
weight range for the calendering, extrusion and mold 
ing industries. 


Better materials for the chemical and plastics indus- 
tries will continue to be provided by Escambias com- 


bination of research, financing and management 


Inquiries are invited on COMpan letterhead 


A CHEMICAL 


R R A oO N 


261 MADISON AVENUE NEW YORK 
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extruders by Egan 


From 2'' Thru 8"' with screw lengths of 16 or 20 Diameters. « Hard corrosion 
resistant liners. © Heavy duty thrust and radial bearings with 


force feed lubrication. « Completely prewired temperature control cabinet. 
« Screw speed tachometer. © Precision ground screws. 
* Large feed hopper with sight glass and cut-off slide. 


Complete installations for film, sheet, pipe, shapes. 


THE EGAN 8’ EXTRUDER 


Delivery From 3 Weeks 
Our new plant in Somerville, N. J. 
with increased facilities enables us to 


offer prompt delivery on most 
sizes of extruders. 


Write or Phone Today For Complete Information—No Obligation. 


FRANK W. EGAN & COMPANY, Somerville, New Jersey 
Designers and Builders of Machinery for the Paper Converting and Plastics Industries 
Cable Address: “EGANCO"— Somerville, Nier. 


Representative 
MEXICO, D. F. — M. H. Gottfried, Avenida 16 De Septiembre, No. 10. 


Licensees: GREAT BRITAIN — Bone Bros. Utd., Wembley, Middlesex. FRANCE — Achard- 


~ Picard, Remy & Cie, 36 Rue d'Enghien Xe, Poris. ITALY— Emanuel & Ing. Leo Campagnano, 


Vio Borromei 1 8/7, Milano. GERMANY — ER-WE- PA, Erkroth, bei Dusseldorf. 
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January 16, 17, & 18, 1957 


Bigger and Greater Than Ever 


The 1957 Society Plastics Engineers’ 
Technical Conference 


Wf ) 99 
ifleen Years of astics F rOGVess 


HOTEL SHERATON -JEFFERSON ST. LOUIS, MO. 


@ Make Your Reservations NOW for choice rooms, etc. 


@ Write or wire reservation chairman: 
Harold A. Holz, Bakelite Co. 
122 North Kirkwood Road, Kirkwood 22, Mo. 


Members and non-members are welcome to this 13th Annual Conference. 
Sixty papers to be delivered on latest developments, methods, activities 
and techniques in plastics engineering. You can't afford to miss it! A won- 
derful ladies’ program has been planned. 


Make Reservations Today—Dont Delay 
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Pastushin 
“GFR” 


astic Process 


Chris Mireau 


Plastics Division 


Pastushin Aviation Corporation 


HORTLY AFTER the inception of aerial warfare in 
Korea, we were consulted as to the adaptability of other 
less strategic materials than aluminum for the construc- 
tion of droppable gas tanks. Some of the reasons for this 
request were: 

1. Dents in aluminum tanks above a certain size are cause 
for rejection for aerodynamic as well as structural 
reasons, Dent resistance for the plastic tanks is much 
greater, Plastic tanks go up to ultimate without failure 
whereas aluminum dents relatively low stress 
levels, 

2. Actually the dropping of metal tanks over the terri- 
tory of an enemy, in short supply of these strategically 
important metals, was an aid to the enemy in furnish- 
ing scrap materials for his mills, 

3. In case of all out warfare, we would need these metals 
for a variety of combat purposes and the possibility of 
shortage of shipping facilities, and closing of open sea 
lanes, gives pause to the assumption of past years that 
we would not run into shortages. 

1. A quicker and more economical method of production 
is always desirable, especiaily one which relies on a 
simple type of process and equipment calling for a 
minimum of skilled labor, 

5. A material less susceptible to corrosion in storage was 
necessary. 

6. Materials with better nesting properties for shipment 
and greater ease in field assembly were desirable. 

After exploring various materials which might fill 
this need, we engineers settled on the usage of polyester 
resin and fiberglass as the materials offering the greatest 
developmental potential. Conventional methods of fabrica- 
tion (matched male and female molds or bag laminate 
techniques) seemed rather cumbersome for the tank 
operation, and it was decided to concentrate on a cen- 
trifugal action machine, After five and one-half years of 
development, we have perfected the machine (see cover). 

The GFR (glass fiber resin) process may briefly be 
described as the automatic distribution of glass fibers and 
resin to the female surface of a mold which is seated in 


Fourtee ” 


a shroud (Figure 1). This distribution is controlled by a 
cam activated probe which spreads a controlled amount 
of resin and chopped fibers simultaneously to the mold 
surface. Centrifugal action of the shroud compresses the 
roving and resin, preventing the resin from migrating 
to the bottom of the mold. This completely automatic pro- 
cess is utilized in cylindrical shapes, although parts may 
be out of round by as much as 20% between major and 
minor axis. Where a conical shape is necessary, a pre- 
form is made on a separate piece of equipment and then 
placed in the mold and the cam-activated probe merely 
deposits a metered flow of resin to the preform, the rest 
of the process being identical to the previously described 
method. 

When the part has been completely formed and im- 
pregnated with resin, the shroud is moved to the next 
station where a vacuum bag is inserted inside the mold 
and air is evacuated to apply pressure to the inner sur- 
face of the laminate (Figure 2). The part is then cured 
in the shroud by using integral electric heating elements. 
Parts are removed from the mold by applying a flash heat 
which raises the shroud temperature 350°F. in three 
minutes. Resultant mold expansion while part remains at 
a low temperature due to its insulating qualities, plus 
action of a parting agent, allows the operator to attach 
a lifting device consisting of pneumatically activated 
rubber suction cups to the inside of the part and easily 
pull it out of the mold by a hoist arrangement (Figure 
3). 

Tests of GFR material against like materials of the 
same composition produced by matched metal molds 
have shown GFR molding to have a materially higher 
strength in tension, compression and flex. Shear and 
bearing strengths are somewhat improved, Another advan- 
tage to the process is that integral concentric stiffeners 
can be molded into the part in the same automatic pro- 
cess, 

The shrouds rotate around a central pylon in a 
“merry-go-round” which can accommodate six shrouds 
with moldings at one time. Although the complete cycle 
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takes approximately one hour (varying slightly according 
to size and shape) the production of the individual parts 
is at the rate of approximately one every ten minutes 
onee the first shroud completes its cycle. This, in- the 
case of open-ended cylindrical shapes, is completely auto 
matic, or in a conical shape, is automatic except for the 
insertion of a preform in the nose of the mold. At present, 
the machine is being redesigned to eliminate the necessity 


of a preform in any but the sharpest conical sections, 


Controlled by One Operator 

The entire cycle is controlled by one operator with 
the sole function of keeping the GFR equipment full of 
glass roving and resin, inserting the preform” where 
necessary, lowering the vacuum bag into the mold and 
flipping switches. No special training is needed for this 
job, a few days of indoctrination being sufficient. 

The present equipment will handle diameters up to 
44 inches and lengths up to 10 feet. A slight modification to 
present equipment would allow it to accommodate larger 
components, 

An additional advantage to this GFR process lies in 
the low cost of the molds. These are light gauge metal 
spinnings and average lead-time for completion of molds 
is less than 45 days from receipt of loft lines or ordinates. 
Additional molds, once the wooden or metal spinning block 
is completed, can be fabricated quickly at little additional 
expense. Another added factor whereby GFR bests the 
matched male and female mold process is in the ability 
to change design thicknesses readily, merely by cutting a 
new cam to control the rate of deposit of material to the 
mold surface. In matched molds, it would be necessary to 
drop the male further into the female and regrind the 
surface, with resultant delays in delivery and added ex- 
pense, or in some cases being required to make a new male 
mold. 

The uniformity of material gained because of the pre- 
cise control of the rate at which the materials are de- 
posited on the mold surface and held there by centrifugal 
action makes this process an ideal application for the solid 
laminate radome field. A glass content of 58 plus or 
minus 2% evenly distributed throughout the dome, irre- 
spective of thickness variations, has great interest for the 
radome designer and stress man, At present, the GFR pro- 


Figure 1. View showing interior of shroud 


cess has been successfully used in thicknesses .up to 
with thickness tolerance at any range down to .032” being 
held to within plus or minus 10°. Due to the interest 
being shown towards GFR from radome designers, we 
have initiated the design of a thickness grinder to control 
wall thicknesses to within plus or minus .005” on any 
laminate thickness. The ability of the GFR machine te 
“lay-up” a radome with variable wall thicknesses in the 
longitudinal section is an added advantage to the process. 

Although GFR was originally developed for aircraft 
fuel tanks only, new fields are opening rapidly in con 
tainers for missiles, in tanks for various commercial appli 
cations, in practice drop bombs and missile body sections 
all of which are now being made by this process or being 
designed around it. Myriad other fields are only awaiting 
the time when we may explore them for development 


Figure 2. View showing bagging operation 
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Figure 3. View showing removal of part from mold 
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Ten-Year Look Plastics 


E. L. Kropscott 


Vanager, Molding Materials, Plastics Dept. 
Dow Chemical ¢ ‘Company 


of ORECASTING THE FUTURE has been a favorite 
pastime of man since before the dawn of history, Many 
vays have been used to foretell coming events. There are 
pet ways of speculating on tomorrow’s weather, the out 
come of a football game or who’s going to show in the 
fifth. 


To those of us in the plastics industry, however, a 
tudy of past happenings and development of trend lines 
seems to be the most logical way to approach a forecast 
of the future, 


Actually those things in the plastics trade that will 
be of the most notable effect in the coming years are al 
ready upon us. They are materials and methods that we 
have today. Under the most favorable of conditions, the 
development of a sizable production seale in any plastic 
material takes at least three years. We need a methodical 
growth in expanding on a large-scale level, patterning our 
materials generally according to present equipment. Not 
able changes do not occur in the plastics industry over 
night .... or even in one short year. 


In 1946 the industry was in the midst of trying to 
find peacetime uses for plastic materials. World War Il 
had given great impetus to producing several new ones 
which showed considerable promise, Silicone molding ma 
terials were just being announced, Polyethylene, a high 
priority material during the war, was being promoted for 
peacetime uses. Several new plastics of both natural and 
synthetic origin appeared to be promising additions to the 
plastics family, but they did not survive. 


In the thermoset type of resins, the types and grades 
which are most familiar today were being fairly well de 
scribed in 1946, 


Rapidly Growing Thermoplastic 

Polystyrene was being characterized as a_ rapidly 
growing thermoplastic and several types were being 
offered, all of which were in the general purpose category. 
The need for better toughness and improved moldability 
was definitely recognized, But rubber modified polysty 


The pape r jere ented at thie econd annual conlerence ol 
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e Detroit Section, Society of Plastics Engineers, Ine.. 


Neptember ?I, 1956. 
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renes had not yet become commercial products. Typical 
uses were in refrigeration and coaxiai cables. An article in 
one publication listed “twelve uses of styrene in the new 
refrigerator.” Sizable quantities of polystyrene, generally 
less than one pound per model, were being used in the 
new refrigerators. 


The controversy of hydraulic versus mechanical 
clamping injection molding machines was raging at that 
time. The need for faster and smaller machines was being 
expressed, as well as the trend toward larger machines. 
One major molding machinery manufacturer was adver- 
tising, “We carry a complete line of machines from 8 to 
28 ounces.” Each manufacturer was pointing out new im- 
provements in his models, particularly faster closing, bet 
ter heating and less noise. The debate of small gates versus 
large gates was just beginning. 


kixtrusion was growing fast. A publication reported that 
one shop had 18 units in operation and that it might pos- 
sibly grow to the size of 100 units. Pressure and temper- 
ature measuring devices for extrusion machines were be 
ing announced and methods of their use described. The 
blowing of plastic sheet was becoming a recognized method 
of fabrication, However, there was little talk about the use 
of vacuum to form plastic sheets. Plastic foams were al- 
ready being described and foaming-in-place was being 
deemed a desirable and necessary technique. 


Realities Today 


Some of the materials, machinery and methods of 
fabrication being discussed in 1946 are largely a reality 
in the plastics industry of today. 


Today, in 1956, the plastics business is a major in 
dustry. It has a sales volume of over three and one-half 
billion dollars. The annual consumption of plastics is 
about 22 pounds per capita. The average refrigerator con- 
tains nearly 20 pounds of polystyrene alone. Experiences 
in the past 10 years, both as successes and as failures, 
lead us to look to the future with high confidence and 
optimism. The list of new materials today may not be 
quite as long as in 1946 but at least it is quite impressive. 
Included in new materials having promising growth po- 
tentials are the polypropylenes, the polyurethanes, the 
polyamides, epoxies and styrene copolymers. Of course, we 
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... technological “breakthroughs” predicted 


for machinery and materials .. . 


should continue to mention some of the plastics which have 
made the industry the size it is today ... the phenolics, 
the polystyrenes, the polyvinyl] chlorides, the alkyd resins 
and polyethylene. 


One magazine has attempted to forecast the future 
of plastics through 1960. The magazine, having resorted to 
rather unorthodox procedures of forecasting and describ 
ing its method as a “hunch,” predicts that several ma 
terials will surpass the half billion pound per year produc 
tion figure. These include phenolics, styrene molding ma 
terials, polyvinyl] chloride, polyethylene, the alkyd resins 


and styrene and its copolymer resins. 


The job of producing these vast quantities of ma 
terials falls upon the chemical industry. In order to do 
this, new polymer and monomer facilities are needed and 
backing up these plants will require additional facilities 
to produce or purify the respective raw materials for 


these products. 


Major Changes Expected 

Major changes can also be expected in the equipment 
used to convert plastics to finished products. These future 
developments will generally follow two paths. The first 
is the path of refinement and improvement in present 
equipment, Automation, in the form of completely auto 
matic molding machines and continuous vacuum forming 
techniques, will be common practice in the industry. 
Specialized plastic equipment will be built for large volume 
production items, such as packaging and = sub-assembly 
parts. 

The second path in equipment changes is toward the 
unexplored frontiers. Developments of this type, often re 
ferred to as “technological break-throughs,” are illustrated 
by such examples as the proximity fuse or the atom bomb. 


The plastics industry is aware of two recent techno 
logical breakthroughs. The first is catalyst chemistry, as 
described by Ziegler and Natta. The second is radiation 
chemistry as applied to plastic materials. These new con 
cepts point us to the possible production of whole new 
families of plastic materials. These materials in turn will 
displace some of the present existing plastics 


However, it is possible that their major uses will be 
found in new and yet undiscovered applications which re 


SPE JOURNAL, December, 1956 


quire plastics. Radiation chemistry appears to have utility 
not only in the synthesis of new materials but also in th 
post-treatment of plastics. The possibility of producing ar 
easy molding material which can be upgraded by radiatior 


to improve its heat distortion, its chemical resistance o 
rigidity is most intriguing. 


Future Applications 


What about future applications for plastics? We have 
seen what 10 years can do in the use of plastics in the 
fields of housewares, toys and refrigeration, Certainly to 
day we have more knowledge about plastic materials and 
the ways to produce them into finished parts than we did 
in 1946, With this background we should do a better job 
of engineering plastics to meet the proper applications i 
the years ahead, Major markets, such as packaging, tran 
portation, housing and road building are ready and waiting 
for correctly designed plastic materials. 


We look forward today with great optimism as _ to 
what we can do with plastics in the future. But in all our 
thoughts it is important that three points be kept in mind 
First, we must recognize fundamentals. The basic natural 
laws do not change. A new high speed injection molding 
method does not throw the laws of hydraulics into diseard 
A new super polymer is yet subject to the effects of stre 
and strain. Second, we must retain an inquisitive mind 
So much of our scientific advance has been due to keer 


observation and the willingness to try unorthodox pro 
} 


nere Third, 


communicate your ideas. This communication should be 


cedures. It is so easy to get in a rut and stay t 


three directions. Communicate your ideas to youn 
engineers. The Society of Plastics Engineers provides ar 
excellent atmosphere for the exchange of ideas, construc 
tive criticism, and for group cooperation, Communicate 
your ideas to those you supervise. How often a project 
fails because someone does not understand what needs to 
be done. Communicate your ideas to your boss, Inform 
ation on plasties is still largely undisbursed. You are privy 
leged to hold certain key information about plastic Se 
that your boss is kept up to date 

There is a lot of work to be done in the plastics busi 
ness in the next 10 years. Let us check our plans for the 
future and be sure they are of the proper proportion to 
meet the challenging job that needs to be done 


Seventeen 
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Polyethylene Pipe 


B. Holland 


Bakelite Company, 


1 Division aft Carhide and Carhon Corporation 


t olyethylene, presently the most widely used plastic 


pipe material, has received enthusiastic endorsement in in 
dustrial, agricultural, municipal and rural pipe install 
ations throughout the United States. Flexibility, extreme 
light weight, corrosion resistance, and long service life 
are economy-promoting features which present polyethy 
lene pipe as an answer to the many operational problems 
of pipe line applications such as jet wells, mine drainage 
ystems, golf course irrigation, skating rinks, freezing 
plants, food and beverage plant water lines, greenhouse 
sprinkler systems and the transportation of corrosive ma 
terials in chemical plants. 

During 1955, an estimated 3S million pounds of poly 
ethylene were extruded in various pipe sizes up to 6 inch 
diameter, while it is expected that approximately 100 mil 
lion pounds of this plastic will be required for pipe in the 
early 1960's 


Advantages 


Convenience and durability are probably the outstand 
ing reasons why polyethylene is currently the most widely 
used plastic pipe material. There are many advantages 
which make polyethylene pipe attractive to industry and 
preferred to conventional metal pipe. The light weight of 
polyethylene pipe, one-eighth that of steel pipe of com 
parable diameter, results in low shipping costs and ease 
of installation, A 200-foot coil of 3.4 inch pipe weighs less 
than 25 pounds and can be easily handled by one man. 

The inherent flexibility of polyethylene pipe greatly 
speeds up installation at minimum cost as it can be laid 
around curves, on irregular surface contours and around 
or over obstructions, Installation is economical as few 
fillings are required, A hack saw or knife can cut the 
pipe; thus no special tools are needed, The plastic pipe 
connects easily and rapidly to any existing pipe by the 
use of either metal or plastic molded fittings. Because 
of the low temperature flexibility of this plastic, even at 
sub-zero temperatures, unless unusual pressures are de 
veloped polyethylene pipe will not) burst when water 
freezes in the pipe. As ice forms, the pipe expands and 
then returns to its former size and shape with the thaw. 
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The pipe’s flexibility allows coiling, resulting in continuous 
lengths in the smaller pipe sizes. 

Resistant to electrolytic corrosion, water, alkalies, 
acids, and most corrosive chemicals present in soil, at 
mosphere and water, polyethylene pipe enjoys long, un 
failing service. 

The impact and abrasion resistance properties of poly 
ethylene enables the pipe to withstand extremely rough 
treatment. For this reason it is used in mine drainage sys 
tems where the pipe is constantly subjected to abrasion in 
mine shafts. Because of the pipe’s extreme toughness, it 
can stand the shock of an air drop, thus allowing the 
pipe to be transported to otherwise inaccessible locations. 

Besides being economical and clean, specifically fon 
mulated polyethylene pipe is safe, having been certified 
by the National Sanitation Foundation as being suitable 
for the transportation of drinking water. This type of 
polyethylene pipe carries the N.S.F. seal of approval. 


Limitations 

Polyethylene pipe, when employed intelligently, has 
very few limitations. However, there are instances where, 
because of its physical and chemical properties, poly 
ethylene pipe is not recommended for use. Due to poly 
ethylene’s low softening point, caution is required where 
hot water is to be carried. There are cases recorded wher 
polyethylene pipe has been used for 3 years at maximum 
temperatures of 140 deg. F. at 40 psi. Although somewhat 
limited by working pressures, polyethylene is suitable up 
to pressures of 75 to 100 psi. Since polyethylene pipe is 
attacked by hydrocarbon solvents, it is not practical fon 
carrying petroleum. Other applicatiens are limited by 
polyethylene’s low resistance to scratching and the absence 
of self-extinquishing properties. 

Plastic development laboratories are currently striving 
to discover solutions to these problems, Their eventual 
elimination will undoubtedly expand present markets and 
create new ones. Meanwhile, with continued adherence of 
producers to the highest standards of quality for pipe and 
sound engineering of all installations, the use of poly 
ethylene may surpass all expectations within the scope of 
its applicability. 


Markets 


Polyethylene get its start in mine pipes where big 


sections are used to carry acidic drainage waters from 
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mine shafts and fresh water to the mines under conditions 


that rapidly corrode pipe. Because of its toughness and re 
sistance to soils and fluids, polyethylene outlasts pre 
viously used pipe by many years. 

On the farm, polyethylene pipe has found application 
n jet wells, piping water from the wells to such areas as 
drinking troughs. For general farm purposes, the poly 
ethylene jet well installation must meet the conditions of 
corrosive soil environment, “aggressive” water and top 
rated pressures. 

An example of the speed and simplicity with which 
polyethylene pipe can be installed was adequately demon 
strated when only three men with a portable rig, drilled, 
cased, piped, and pumped water from a 61-foot well in a 
total elapsed time of 125 minutes. Powered by a one-ton 
pick-up truck, an expendable bit and rotary driving rod 
were lowered inside an impact-resistant, lightweight well 
casing molded of rubber-modified styrene plastic. Lengths 
of polyethylene pipe were then lowered by hand into the 
well casing. 

In underground applications, polyethylene’s flexibility 
permits the pipe to absorb the vibration stress caused by 
vehicles passing over the installation without developing 
leaks at the couplings. The pipe is also being tested as 
gas service line from street to house. Polyethylene’s di 
electric strength of 500 volts per mil makes it particularly 
suitable as an insulation conduit for high voltage lines. 
Pole top wiring enclosed in polyethylene protects linesmen 
from high voltage, particularly during damp weather. 


Joining, Fitting 


Despite the fact that fewer fittings are required with 
polyethylene pipe than with metal pipe, there still remains 
a definite need for such devices, One of the most common 
s the insert fitting, made from a rigid plastie such as im 
pact-resistant polystyrene, or a corrosion resistant metal. 
The pipe is secured to the insert fitting with adjustable 
stainless steel clamps. Adapters with metal threads on one 
end (fit metal pipe couplings) and an insert which fit 


molded polvethylene are welded to the ends of the tube 
Polyethylene tubes are also joined by using a very narrow 
stub flange and metal backing rings which are pulled tight 
by means of bolts. 

A polyethylene sleeve whose length is twice its di 
ameter is placed over the end of one of the tubes to be 
joined, After the ends have been butt-welded, the sleeve 
slid along to cover the first joint and then gas welded 


Extrusion 


\ typical polyethylene pipe extrusion assembly con 
sists of an extruder followed by appropriate pipe sizing 
facilities, pulling device, and coiling or cut-off equipment 
The temperatures of the extruded pipe must be sufficiently 
high, usually between 260 deg. F. and 280 deg. F., to en 
sure smooth, uniform pipe walls. However, too high a tem 
perature will cause a collapse of the extruded section be 
fore cooling can take place. The oversized extruder die and 
pin produce a pipe which is 20 per cent larger than the 
finished product. Several techniques for sizing pipe im 
mediately after it leaves the die have been successfully 


employed in the field, One such technique involves drawing 


the extruded pipe through a cooling sleeve, while another 
employs an internally cooled tapered mandrel over whicl 
the pipe is drawn to obtain the desired dimensions. A third 
technique involving the use of sizing plates has also 


proved very satisfactory. 

The control of the inside diameter is more important 
than outside diameter control when inset fittings are used 
with the pipe. Wall thickness and uniformity are also im 
portant since they determine the strength of the pips 

Polyethylene pipe is) generally extruded through 
streamlined tubular dies with parallel lands. Approxina 
tions of die design for pipe extrusion using one grad 
polyethylene is as follows: 

Die Size 20° greater than pipe aim O.D 
Pin Size 22°) greater than pipe aim L.D 
Die Land Equal to the die LD, 


polyethylene pipe on the other end are employed for at- 
taching polyethylene pipe to metal pipe lines. 

Since the time polyethylene was first) produced = in 
Britain in 1933, tremendous headway has been made in 
the development of techniques for the joining and fitting 
of polyethylene pipe. As the result of a great deal of 
experimentation, special screw fittings are available for 
polyethylene pipes and tubes up to a one-inch bore, with 
standard compression fittings available for pipe and tub 
ing up to a two-inch bore. When employing the latter in 


Table | 


Suggested Extrusion Conditions 


Feed Hopper Cold 
Back Cylinder, Deg. F. "270 
Front Cylinder, Deg. F. 290) 
Head, Deg. F. 275 
Die, Deg. F. 275 
Screw, Deg, F. 125 


Screen Sizes 


thin-wall tubing, a copper sleeve is inserted into the bores 

Butt welding is used to join pipe up to a two-inch 
bore, Large bores require jigs. The process consists of 
chamfering the pipe ends and then softening the pipe by 
holding it within an inch of a radiant heat source. At the 
moment of fusion, the two ends are rapidly brought to 
gether with light pressure and a twisting motion, Too 
great a pressure will cause internal flashing. 

Hot gas welding, a process using a filler rod of the 
sume grade of material as the pipe to be joined, is also 
widely used. The groove formed by the chamfered surfaces 
to be joined is heated with a special torch, supplying a 
gas, usually nitrogen, The end of the filler rod is placed 
in the stream of hot gases and pressed with a twisting 
motion into the heated groove. 

Flanges or sleeve joints are used for joining poly 


} 


v dismantled, Flanges « 


ethylene pipe which need not 
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Polyethylene pipe sizes in the United States conforn 
generally to the American Standards Association sehedul 
for ferrous pipe. Both schedule 40 and schedule SO poly 
ethylene pipe are available. 


Future 

The growth outlook for polyethylene is promising and, 
properly employed, its use in other applications should ir 
crease rapidly, Under present consideration are the stitfer 


types of polyethylene for pipe which will probably find uss 


in industrial applications where flexible polymers have no 


been seriously considered because of support problems. The 
new areas of application where rigid pipe is preferred w 
undoubtedly expand the over-all market for polyethyler 
pipe. 
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An Equation For Tension Creep 
Of Three Unfilled Thermoplastics 


By W.N. Findley* and Gautam Khosla** 


Summary 
Results of creep tests of the following plastics are reported: 
(a) polyethylene 
(b) polychlorotrifluoroethylene CKel-F), crystalline, and 


(c) polyvinyl chloride (Geon 104), annealed. 
¥ Each of the plastics was loaded in tension creep at several diff- 
erent values of stress. Creep tests were performed at a temperature 
of 77°F and a relative humidity of 50. 
Creep strains observed in these tests were compared with those 
obtained theoretically by assuming a creep equation of the form: 
sinh (o/o,) + m't'sinh (ao 
Where ¢ strain, o stress, t time and are 
‘onstants. 
It is shown that the experimental creep curves are very well 
: deseribed by the above creep equation. 
© Pao and Marin(5) used the following expression for 
(9 fforts to express creep behavior by a mathematical — 
| expression have been attempted by various authors. Creep é A + B(l-e') + Dt (3) 
strain at constant load has been deseribed by both linear Where again constants A, B, ¢ and D are functions of 
and non-linear functions of time. stress and of the material. 
For the plastics under consideration, creep strain its For the present tests, however, the following creep 
a non-linear function of time, as, at no stage of the creep equation 6.7.8) was employed: 
curve was the creep rate constant. A few of the investiga £ £ mt! (4) 
tions in which creep has been observed to be a non-linear where n is a constant, while ¢ and m are hyperbolic sine 


unction of time ire given below . functions of stress o and are expressed by 
Leaderman'!) expressed creep of Bakelite under tor 


| 
oy { ( 
(1) m sinhto o.) 
t ind A, B, and where m’, o, and are constants of the material. 
constants which are funetions of stress and of the material. 


mmo saat The hyperbolic sine is similar to the trigonometric sine in 
The same type of equation has been used by Telfair, 

iy ; , that the hyperbolic sine is a geometrical function of a 
Carswell and Nason (2) for phenolic plastics and later by 
‘ ; hyperbola, whereas the trigonometric sine is a similar geo 
Lyons(*) for tire cords. 


Cottrel and Aytekin'+) used a modification of the An 


metrical function of a circle. 
: Writing Eq. 4 in the final form by the help of Eq. 5 
drade equation for single crystals: 
sinh (o/o,) + m't® sinh (o/o,,) (6) 
hq. 6 has been used to describe the creep of polyethylene, 
where ¢ shear strain at time t, ¢ instantaneous shear Kel-F (crystalline) and Geon-404 (annealed) in this report 
strain, and A and B are constants = ; 
and shows a good agreement with the experimental result 
In Eq. 6 9 is the tensile stress constantly applied to 


the specimen for any given time t and ¢ is the total strain 


Superior numbers in parentheses refer to the reference that has resulted from the stress during the given time 
at the end of this paper The strain ¢ includes both the time-independent (or instan 
Professor of Engincering. Brown University, formerly taneous) strain and the time-dependent (or creep) strain. 
University of Ilmoi The first term of Eq. 6 is the time-independent strain. It 
Caltex, Ltd. (India), Neu The far non linear function of stress sinh O, where 
meriu University of Ilinoi e', and go, are constants independent of stress, strain and 
lwenty SPE JOURNAL, December, 1056 
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time but dependent on the material and probably the tem 
perature, moisture content and other environmental 
factors, 

The second term of Eq. 6 is the time-dependent term 
It contains constants m’, n and g,. all of which are inde 
pendent of stress, strain and time, but dependent on ma 
terial and probably temperature, moisture content and 
other environmental factors. The influence of temperature 
is presently being investigated for these materials, The 
temperature dependence of these terms for glass fabric 
laminates and their physical significance has been dis 
cussed for a similar equation in references (7) and (9). 

The hyperbolic sine factor appearing in both terms 
of Eq. 6 results from the activation energy theory of rate 
processes described by Eyring, Kauzmann and others and 
reviewed in references (7) and (8). This factor describes 
the influence of stress on the thermal activation of de 
formational processes in the material such as slip or rup 
ture of atomic bonds. 

The fact that the time dependence of creep appears to 
be a power function of time t® is not adequately under 
stood. It is possible that it represents the composite effect 
of the time dependence of a material composed of several 
elements having different (perhaps a continuous) distribu 
tion of time dependent properties each deseribable in 
terms of the behavior of a model consisting of some com 


bination of springs and viscous dashpots 


Materials 


Polyethylene was obtained in the form of a compres 
sion molded sheet 9/16" thick from Plax Corporation 
The molding powder used in fabricating the sheet of poly 
ethylene was Bakelite DE 2400, having a melt index of 
about 1.2 decigrams minute with an extrapolated numbe1 
average molecular weight of approximately 22,000. There 
were no additives or anti-oxidants employed, 

The molding powder was preheated for 25 minutes at 
a pressure of 5 psi. The pressure was then raised to ap 


proximately SO) ps for 4 minutes and then left in the 


press for about 30 minutes with water at 60°F running 
through the cooling platens. It was reported that such a 
thick sheet probably contained a large proportion of the 
crystalline phase. 

Kel-F (polychlorotrifluorcethylene) of grade 300 was 
obtained in sheets of 1/8 in. thickness from the M. W. 
Kellogg Co. This grade was unplasticized and represents 
the highest molecular weight in the form of molding 
powder. The high density molding powder had a com 
pression ratio of 2 to 1, The sheets were compressior 
molded under a pressure of 2500 to 3000 psi. and at a 
temperature of 480 to 500°F, The crystalline form of Kel-F 
was obtained after pressing by dropping the temperature 
quickly by means of steam to 450°F then cooling to roon 
temperature in the press. It required 6 to S hours to cool 

Geon 404 (polyvinyl chloride) was obtained as a sheet 
9 16 inch thick from the Nixon Nitration Works, The for 
mulation was designated VX-108 Natural and contained no 
plasticizer, 3.80 dibutyl-tin-diborate as a stabilizer, and 
O.4°> stearic acid as a lubricant. The ingredients wer 
mixed and blended at 280°F and calendered into sheet 
0.02 in, thick on rolls having a temperature of 800°K 
About 28 of these sheets were laminated together in a 
hydraulic press to form the final sheet and remove most 
of the residual strain resulting from the calendering. The 
sheets were subjected to a pressure of 280 psi. at 815° Fb 
for about 80 min, and then cooled rapidly in the pre 

Before the test specimens were formed the materia 
was given a second anneal by heating it in an electric 
oven at 275 F for 15 min. The anneal was observed to 
cause a shrinkage of 5.7% in width and an expansion of 


1.6 in length measured at the surface of the sheet 


Specimens 

A milling cutter was used to cut the creep specimens 
from the original sheet. For polyethylene and Geon-404 
the flat side of the specimen was perpendicular to the 
plane of the sheet, while for Kel-F it was in the same 
plane. All reduced sections and radii at the ends wer 
formed on a shaper, All the specimens were finished by 
sanding with No. 0 emery cloth, The dimensions of the 


specimens are given in Fig. 1 


Apparatus and Test Procedure 


The equipment used for conducting the creep test: 
was the same as reported previously (10) for creep test 
of five laminated plastics, 

Creep specimens for each plastic were tested simul 
taneously under a constant tension load at several different 
values of stress. The values of stress chosen were evenly 


spaced from zero to a maximum value. One specimen of each 
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Figure 3. Evaluation of constants ¢_, mand n for Kel-F (Crystalline) 


plastic was tested at a stress of zero in order to determine 
the magnitude of the shrinkage which might occur due 
to gradual changes in moisture content or other time de 
pendent phenomena, such as aging. 

All creep tests were conducted at a constant temper 


ature of 77° *& 1°F and a constant relative humidity of 


50 * 2 percent for the entire 500 hours of the test. After 
noting the initial extensometer reading just prior to appli 
cation of the load, readings of strain and time were taken 
at the following time intervals: 20 seconds, then 1, 2, 3, 5, 
10, 12, 15, 18, 30, 42 minutes, then 1, 2, 3, 5, 7, 15, 18 
hours, and then every 24 hours to about 500 hours. 
Further information about the apparatus and test pro 


cedure is given in reference (10) 


Results 

The ere ep curves of polyethylene are shown in Fig. 1. 
kor each of the stresses o 75, 150, 225 and 300 psi, two 
test specimens were used. In order to make correction for 
changes in relative humidity and temperature, an addi 
tional specimen at zero stress was used as a control. 

The creep curves of Kel-F (erystalline) and Geon-404 
(annealed) were obtained in a similar manner, Le, using 
four different stresses and a total of nine test specimen 


for each of the plastic 


Evaluation of Creep Constants 


In order to deseribe the experimental creep curves by 
iq. 6, it was necessary to evaluate the constants n, ¢ 
o,,m’ andgo,, for each of the plastics by using the corres 
ponding experimental creep curves. 

Phe following procedure was employed for all the 
creep curves of a given material: Rearranging Eq. 4 and 
taking logarithms of both sides: 

loge (¢ log m n log t (7) 


hq. 7 represents a straight line with log (e¢-— €,) as 


ordinate and log t as abscissa. Thus a particular value of 


wil elected, such that when log was plotted 
igainst log t, the creep data fell on a straight line, The 
ordinate of this straight line at t 1 hour provided the 
value of m while the slope of the straight line yielded the 
value of n 
Values of and m’ were obtained by the use of Eq. 
» Appropriate values of go, and go. were chosen so that 
vs, sinh (go /o,) and m \ inh (o o,.) were straight 
lines, The lope of these lines, then, yielded the value 
of constant and m’, respectively, 
The procedure for evaluation of these constants 1 
illustrated for polyethylene. If strains ¢ and time t shown 


in Fig. tare plotted on a log-log graph, the data fall on a 


Twenty two 


curve which is convex downwards. In order to straighten 
this curve the proper choice of ¢, was made such that 


when log (e—e,,) was plotted against log t, the data were 
on a straight line. The data for each different stress were 
treated in this manner and are shown as straight lines 
in Fig. 2. The slopes of these lines are the same and yield 
the value of n, while the value of m was read at t 1 hr. 
It was observed that both m and ¢. increased with increase 
of stress go. Similar diagrams for Kel-F (crystalline) and 
Geon-404 (annealed) are given in Fig. 3 and Fig. 4. The 
fact that the data are nearly on a straight line indicates 
agreement with the data. 

For evaluating constants ¢’., o,, m’ and g,, of poly 
ethylene, reference may be made to Fig. 5. Appropriate 
values of o, and o, were chosen so that ¢ Vs. 
sinh (o/o,) and m vs. sinh(o/o,,) yielded straight 
lines. In order to increase the accuracy of these constants, 
proper seales for the two axes were chosen so that the 
straight lines made approximately a 45° inclination with 
the axes, The slopes of these lines yielded the values of 
constants ¢', and m’. Similar diagrams for Kel-F (crystal 
line) and Geon-404 (annealed) are given in Fig. 6 and 
Fig. 7. The values of the constants of Eq. 6 are given in 
Table | for the three plastics. It was observed that for 
Kel-F (crystalline) the value of n at the highest stress 
oO 3600 psi. was much greater than for the lower 
stresses. A much higher total creep and rate of creep was 
also observed at this stress. This fact is shown in Fig, 3 
where the slope n of the straight-line corresponding to 
stress og 3600 psi is much more than the constant 
slopes of the other lines at lower stresses, 


Noticeable Crazing 

At this highest stress, a noticeable amount of crazing 
occurred in Kel-F (crystalline) which probably changed 
the structure of the material and may have produced the 
increase in creep, The stress at which crazing started was 
determined from supplementary creep tests in which the 
stress was increased at intervals from 1610 to 1900 to 
2210 to 2510 psi., ete. Crazing started after 19 hours at 
2210 psi, in one test, but not until 3800 psi in another. 

The values of strain ¢ computed from Eq. 6 are 
plotted in Fig. 1 for polyethylene. These theoretical data 
show a good comparison with the observed data for all 
the constant stresses employed. At the highest stress of 
oO 300 psi the theoretical values seem to be slightly 
higher than the observed ones for the interval of time 
t O to t 250 hours. This discrepancy may be due to 
a certain amount of compromise required in selecting the 
constants, see Fig. 2 and 5, or to errors in observation of 


the experimental creep curves. 
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TABLE I. 


Constants of Creep Equation for Three Plastics 


n m oO. Oo 
MATERIAL percent percent psi psi 
Polyethylene 0.0890 1.250 0.8397 IS5 
Kel-F 
(Crystalline) 0.0872 O.S10 0.099 2600 1475 
Geon-404 
(Annealed) 0.38109 1.150 0.018 6000 2100 


For stresses 900, 1800, 2700 psi, O.O872 while for 


o 8600 psi, n-- 0.185. 


The 


computed also for Kel-F (crystalline) and Geon-404 (an 


theoretical values of strain ¢ from Eq. 6 were 


nealed). For these plastics, also, an equally good com 
parison with the observed data was noticed except for the 
highest stress o 5600 psi for Kel-F (crystalline) 
20-Second Elastic Strains 

The 


under a 


strain in a plastic after it has been 


load 


20-second elastic strain. 


extent of 
is designated as 


for 20 seconds 


The 


the plastics were found for each of the several constant 


constant 
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stresses by plotting the experimental strain against 
time t on log-log paper up to a time of one hour, The 
value of the 20-second strain was then read for a tim: 


of 20 seconds from the straight line which resulted from 


this plotting. 


The total strain (elastic plus plastic) at 500 hours for 
a given stress go can be read from the creep curves such 
as Fig. 1. The elastic strain at 20 seconds and the tota 


for different 
Fig. S for all three of the plastics. It was 


strain at 500 hours stresses are plotted in 
observed that 
the appearance of these curves was similar to stress-stran 
curves in tension, 

The tangent moduli of elasticity obtained by measun 


about 


ing the slopes of these curves at nero stress 

shown in Table II, A comparison of the moduli of elas 
ticity obtained from the 20-second elastic strains of the 
creep curves, with those obtained by a static tension test 


at the same temperature and relative humidity would by 
desirable, However, the values of the moduli of elasticity 


} 


obtained from the 20-second elastic strain ean be com 
pared with those computed by a stress-strain relation for 
static tension from the creep Eq. 6. This’ relation wa 


presented in a previous paper (!!) in the following forn 


sinh (o/o,) +[m'sinh (o o,,)} {m'n sinh 
(o O,,,) }2/!-® (8) 
The constants £,.6.Mm,0C0 and nin hq S are the same 
as in the creep Eq. 6, while V expresses the strain rate 


the tension test curve, 


The tangent modulus of elasticity, EF, was obtained 
1.8 
Fig. 5 
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AND m’ FOR POLYETHYLENE , 
KEL-F (CRYSTALLINE), AND GEON- 
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TABLE Il. 
Analysis of Creep Data 


20-sec. Mod. of Mod. of Total Rate of Percent Increase 

Elastic Elasticity Elasticity Creep Creep V at in Strain from 
MATERIAL Stress Strain, EK. from 20- from Theory, at 500 500 hrs., 20 sec. to 500 hrs. 
sec. Strain hrs., from theory, plexp.) (theo.) 

psi. Percent Curves, psi. psi. percent 10-‘in./in.hr. percent percent 
75 0.290 0.573 51.17 97.6 51.14 
150 0.627 1.163 110.89 85.4 53.41 
Polyethylene 225 1.029 0).025x 10° 0,0296x 10° 1.892 189.08 83.8 57.17 
300 1.500 2.735 298.77 82.6 62.30 
AVERAGE 87.3 56.00 
900 0.345 0.393 19.25 13.9 21.28 
Kel-F 1800 0.706 0.274x10° 0.321x106 0.862 45.91 22.1 23.56 
(Crystalline) 2700 1.163 1.544 90.19 32.7 27.34 
3600 1.697 3.245 169.32 91.1 32.63 
AVERAGE 22.9 26.20 
1000 0.170 0.224 38.35 31.2 30.68 
Geon-404 2000 0.374 0.521 85.57 39.0 32.24 
(Annealed) 3000 0.648 0.501x 106 0.521x106 0.855 152.54 32.0 39.29 
4000 0.827 1.302 254.78 57.4 47.56 
AVERAGE 39.9 37.69 


*Last value excluded from average because of crazing. 


from Eq. 8 by taking the derivative with respect to stress, 
as follows: 
cosh (a /0,)}/0, + (m’)'/! cosh 


(o/o,,){n sinh ¢ (9) 
At stress o = O, Eq. 9 yielded the relation 
0, /E,,' (10) 


The evaluation of E from Eq. 10 involved the determin- 
ation of the constants o, and ¢’,. These constants are 
given in Table I, The values of the tangent modulus E 
evaluated theoretically from Eq. 10 together with those 
obtained by measuring the slopes of the curves for the 
20-second elastic strain in Fig. 8 are given in Table II. 
A fairly good comparison between the two sets of values 
was observed. 

It was observed that the value computed from Eq. 10 
was higher for each material than that measured from the 
slopes of the curves in Fig. 8. This is in accord with the 
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predictions of Eq. 9 as described in reference (11). In this 
reference it was shown that the tangent modulus pre- 
dicted by Eq. 9 decreased rapidly with increase in stress 
for stresses near zero. Since the slopes measured from 
Fig. 8 were interpolated from stress values substantially 
above the origin the values of the moduli should have been 
less than predicted by Eq. 10, as observed. 


Creepocity 

Equation (4) for creep can be used to evaluate the per- 
centage increase in strain for a given time interval (called 
creepocity). See reference (10). The percentage increase 
in strain, Q: from t--O to t=t: is given by 

= x 100 m( 100") = my € 

(11) 
where p= 100t." (12) 

when m=¢€, @: is independent of stress (1%, But when 
sinh (0/6,,) and sinh @: is a 
function of stress o as well as time t:, while py: is indepen- 
dent of stress and dependent on time t, alone. g: was found 
to be nearly independent of stress for five plastic lami- 
nates (10), The “creepocity” of a plartic, when independent 
of stress, serves as one measure of its serviceability 
under conditions of creep. For the materials tested in this 
investigation, however, the creepocity @: was a function of 
stress since ¢, did not equal m. 

If the percentage increase in strain is determined 
from t:—20 sec. to t:—500 hrs., ® is expressed as: 

@ te, (1+mt."/E,) (15) 

The values of @ determined from the experimental 
data and given in Table Il appear to show no systematic 
increase with increase of stress for a given plastic, The 
reasons for this are probably that ® is not very sensitive 
to changes in stress, and insufficient accuracy in deter- 
mining the strains experimentally. However, it was noticed 
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from Table II that the average values of re) obtained 
theoretically by use of Eq. 15 compare well with the aver 
age value obtained from the experimental data, except 
for polyethylene. 

It was observed that the average value of @ Was 
highest for polyethylene and lowest for Kel-F (crystalline) 
which means that the time-sensitivity of polyethylene was 
the greatest while that for Kel-F was the least 


Rate of Creep 

The rate of creep V, at a specified time, was obtained 
from Eq. 4 or Eq. 6 by taking the derivative of strain ¢ 
with respect to time t: 

¢t—mnt®!— (m'nt*-!) sinh o,,) (16) 
rhe rate of creep at 500 hours was evaluated by using Eq. 16 
and the constants m’, o,, and n which are given in Table I. 
The results are shown in Table II and are plotted with re 
spect to stress o for each of the plastics in Fig. 9. 

For a given stress, the highest rate of creep was 
observed for polyethylene and lowest for Kel-F (crystal 
line). 


Other Tests of These Materials 


The creep tests reported herein were the first stage 
in a creep testing program in which the load on the 
specimens was altered at intervals, The subsequent data 
and their analysis are reported elsewhere (12). Other 
creep tests of this lot of Geon 404 and Kel-F were re 
ported previously (18). 


Conclusions 

It was observed that a creep equation of the form 

= e’, sinh (o/o,) + m’'t®sinh (G/o,,) 

where ¢€’., o,, m’, o,, and n are constants, described th: 
experimental creep data for the three plasties very well 

The rate of creep at 500 hours and the percentage in 
crease in strain from 20 seconds to 500 hours was _ the 
greatest for polyethylene and the least for Kel-F (crystal 
line). However, the total creep at 500 hours was _ the 
greatest for Kel-F (crystalline) and the least for Geon 
104 (annealed). 

Crazing of Kel-k (crystalline » occurred at the highest 
stress of o 3600 psi., so that the total creep, creep rate 
and percentage increase in creep were unusually high at 
this stress. Further study in this connection is warranted. 
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Plastics Make Possible 
World's Lightest Train 


INTERIOR of the “Pioneer III"" combines modern design with ex- 
tensive use of plastics to provide pleasant surroundings for 88 
passengers. In addition to savings in weight, the use of plastics 
greatly reduces maintenance costs. Seats, wall panels, baggage 
racks and ceiling are plastic. 


existing design 


ENTIRE LAVATORY is a one-piece unit of 
Fiberglas reinforced plastic, incorporating 
sink, toilet and walls, made in one large 
plastic mold. Colors have been mixed into 
the plastic, thus are permanent 


EVEN THE STAIRWELL on Budd's revolu 
tionary passenger car is a one-piece unit of 
fiberglas reinforced plastic. Car can be 
adapted as a main line coach, a sleeper, a 
diner and a bar lounge in addition to its 


e/ ( low slung stainless steel railway passenger cat 


which meets all the strength and safety requirements of 
the Association of American Railroads yet has the lightest 
Weight per passenger of any railway passenger car ever 
built in this country has been unveiled by the Budd Com 
pany of Philadelphia, its designer and builder. 

Features of the car are a revolutionary Budd-designed 
lightweight four wheel truck with air springs that weighs 
one-third as much as conventional trucks which 
patents have been applied for; all stainless steel construe 
tion and an interior that is almost entirely plastic. 

These features, in addition to saving 70,870) pounds 
in weight over a conventional stainless steel car—even 
more over older type equipment-——provide the railroads 
with a vehicle that wil require an absolute minimum of 
maintenance, 

As one Budd engineer said, “All you have to do to 


clean this car inside and out is turn loose a fire hose.” 
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How work 
buying appetites 


with Cyanamid Plastics and Resins 


FOR PRODUCT PROTECTION, For its 
Forthane* Inhaler cases, Eli Lilly & Co. uses Beere' 
Urea-Formaldehyde Molding Compound. Brerie is 
odorless, is not affected by medicant ingredients, essen- 
tial oils or many common solvents. Smooth, seratch- 
resistant and dust-repelling surfaces offer no easy 
foothold for bacteria. BeeTLe resists staining and chip- 
ping, and offers an unlimited selection of permanent, 
molded-in colors. It provides good-looking, durable 
answers to many packaging problems. 


Nothing whets buyers’ appetites like the 

good looks and reliable performance of quality 
products ...which are yours w hen you use 
Cyanamid melamine and urea molding 


compounds, polyester resins, resin adhesives 


and resins for surface coatings. Trademark 


ELEGANCE WITH LONG-SERVING 
ITY. Designed by Brown & Bigelow, the attrac 
tive “Terrace Grill” barbecue set is molded of 
tough, hard-wearing, rich-looking 
Melamine Molding Compound, The Cy Met set 
resists heat, seratching and breaking, and will 
not chip or erack in normal household use. 
Molded-through color cannot fade or flake 
Cyment ean be safely washed in an automatic 
dishwasher. Brown & Bigelow also has two 
other new premium products molded of heat- 
resistant Cymen: the Smoke Ring nesting ash- 
trays and the Duo-Tray, a double playing card 
set that easily converts into an ashtray 


ONE GLUE PROVED BEST by Douglas Furniture 
Corp. The world’s largest producer of metal dining 
furniture finds that Lrac’ 185 Resin Adhesive elimi- 
nates “telegraphing” of the plywood grain to the surface 
of the plastic laminates used for table tops. Experience 
has proved conclusively to Douglas that no other glue 


can cut down rejects and provide such complaint-free 
serviee as Unac 185. This urea adhesive may be used 
with equal dependability in laminate, plywood and 
lumber core gluing. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


32-D, Rockefeller Plaza, New York 20, N.Y 


IN CANADA: North American Cyanamid Limited, Toronto and Montreal 
OFFICES IN 

Boston ¢ Charlotte Chicago Cincinnati Cleveland Dallas Detroit 
los Angeles * New York Oakland Philadelphia St. Louis * Seattle 
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The ACTION of DETERGENTS 


Th ATTRACTION of vinyl TOYS 


are outstanding when you use Enjay Oxo Alcohols 


The modern miracles of detergents with their super-cleaning action and vinyl 
toys with their colorful attractiveness may seem wholly unrelated. But Enjay 
plays an important part in creating hoth of these products: many detergents 
are made with Enjay Trideey! Aleohol and many of the new vinyl products 
are made from plasticizers formulated with Enjay Isooctyl and Decyl Alcohols. 

Manufacturérs who call on Enjay—the world’s largest source of Oxo Aleo- 
hols—for their aleohols know that they can count on consistent quality, de- 
pendable supply. 

If you have new-product problems related to the application of any Enjay 
petrochemical, our veteran research staff and the complete facilities of the new 
Enjay Laboratories are at your service. Just write or call! 


Enjay offers a diversified line of petrochemicals for industry: 


HIGHER OXO ALCOHOLS ‘Isoocty!l Alcohol, Deeyl Alcohol, Trideey] Aleohol ; LOWER ALCO 
HOLS (Isopropyl Alcohol, Ethyl Alcohol, Secondary Butyl Alcohol); and a varied line of 
OLEFINS AND DIOLEFINS, AROMATICS, KETONES AND SOLVENTS. 


Pioneer in 
Petrochemicals 


ENJAY COMPANY, INC., 15 WEST Sist STREET, N.Y. 19, N.Y. Other Vttices: Akron, Boston, Chicago, Los Angeles, Tulsa 
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National 
Organization 


“The objects of the Society shall be to pro- 
mote in all lawful ways the Arts, Sciences, 
and Standards 


and Engineering 
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July 24, 
The Society of Plastics Engineers, Inc 
44 East Putnam Avenue 
Greenwich, Connecticut 
Ggentlemet 
Pursuant to your request, We have examined ‘ ‘ 
ords of the Society of Plastics Engineers, Inc is pert 
to the cash reer ipts and disbursements for the veu na 
June 30, 1956, Based on said examination, e here t 
ibmit the following Exhibits 
EXHIBIT Statement of Assets and Liab Lie 
as of June 30, 1956. 
EXHIBIT “B’—Statement of Revenu 
ives, July 1, 1955 to June 30, 1956 
We have examined the books and record i Tl 
Society of Plastics Engineers, Inc. for the period July 1 
1955 through June 30, 1956 and found them maintained 
in iwecordance with accepted accounting principle ip 


plied on a basis consistent with that of the 


prece ding Vi 


! 


Socve fu. 


While we did not make a detailed audit of the book 
we did make sufficient tests and reconciliation to satisty 
ourselves that the statements attached reflect the finane! 
condition of The Society as of June 30, 1956 

Respectfully submitted, 
Maleolm Gruber 
Certified Public Accountant 
Our treasurer pots with pride to the fact that 
this year’s operations show a mall surplu “at or 
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5 Years of Plastics Progress 


Abstracts of the Papers to be Presented 
At the 13th National Annual Technical Conference 
January 16-18, 1957—Hotel Sheraton-Jefferson, St. Louis 


Wednesday, January 16, a.m. 


Session 


some Vital Roles of Plastics in High Energy Nuclear 
Research 
J, O. Turner 
Thanks to the genius of the chemical and plastics in- 
dustries and some adroit application ingenuity of the 
nuclear design and materials engineers, solutions have 
been found to some of the knottiest of nuclear energy 
problems, as follows: 
Acrylie Cerenkov counters. 
2. Massive polystyrene scintillator blocks for large 
scale detection of radiations. 
+. Expanded polystyrene & polyester film targets to 
hold liquid hydrogen. 
1. Epoxy potted magnetic coils for use in high volt 
age application. 
+. Epoxy castings for high voltage and high vacuum. 
i. Coils deeply imbeded in epoxy for high voltage 
application. 
Kpoxy and glass wet layups for extra mechanical 
as well as electrical strength. 
8. Polyethylene sandbags for shielding. 


Application of Flexible Plastics for Contamination Control 
H. A. Moulthrop 

Experience in the handling of radioactive material 
shows thin flexible plastic sheeting to be effective in pro- 
tecting both personnel and equipment from radioactive 
contaminants. Where time exposure limits are not critical, 
use of flexible film and sheeting has permitted additional 
personnel protection with an accompanying increase of 
operating efficiency. 

Various applications of flexible plastic for contamina- 
tion control are deseribed in photographs including op- 
eration within tunnel suits and transfers across closed 
barriers, Further development of film with specialized 
characteristics is needed if the full potential of this field 
is to be realized. Laminations promise more tear resis- 
tance without sacrifice of transparency and flexibility. 


The Permeability of the Polyethylenes To Gases and 
Vapors 
T. Stannett 

The rates of gas and vapor transmission through 
polyethylene films are presented and discussed and the 
results with conventional and low pressure polyethylenes 
ire compared 

The effeet of radiation on the permeability of poly 
ethylene is shown and the permeability behavior of a 
number of polystyrene-polyethylene and polyacrylonitrilo 
polyethylene graft polymers is described in some detail. 

Finally the effect of the paper substrate on the gas 
ind water vapor transmission of polyethylene coated pap 
ers and polyethylene-film combinations is discussed. 


T/ irty 


The Corrosivities of Plastics and Rubbers 


A. Pe rry, A. M. Chreitzherg, Silver. 
H. BE. Mathews, Jr. 


Some plastics and rubbers in contact with certair 
metals in humid environments have been found to con- 
tribute to the corrosion of the metals under practical con- 
ditions. A few plastics have been found to cause corrosion 
at a distance within closed systems. Four types of tests 
have been employed for the determination of the relative 
corrosivities of plastics, rubbers and compounding ingre 
dients. Tests indicate that those plastics and rubbers 
which cause significant corrosion release electrolytes 
Which can be dissolved in water films and droplets o1 
metal surfaces in concentrations sufficient to contribute 
to galvanic corrosion. In some instances the electrolyte 
could be extracted by water from the molding material 

Data are presented on the relative corrosivities of 


various classes of plastics and rubbers. 


Practical Methods for Controlling the Effect of Moisture 
on Molded Nylon. 
H. B. Happoldt, Cheney and E. M. Lace 


Session I|—Design 


Plastics and Industrial Design 
Russe /] Huale 


In recent years both industrial design and plastics 
have entered their period of maturity. The tremendous 
rise in the economic level of the consumer in the past 
ten years has shown us a period in which the automobile, 
automatic laundry and kitchen, and the television have be- 
come the necessities of the average American family. 
Aside from these necessities the consumer spends millions 
a year for products for his enjoyment and diversion. This 
increase in demand for convenient and luxurious living 
created a market for post war manufacturing. 


From Appearance Design To Prototype Models 
Edward rrary 


The subject of mold design will cover the use of 
plaster, plastic and flexible elastomeric mold materials, 
as Well as the development of the eleetroformed mold. 

The use of casting resins will include phenolics, epox 
ies, furans, clear cast allyl polyesters and acrylie-styrene 
monomers. Mold parting agents will also be ineluded. 


Can Performance Tests be Developed for Finished Molded 
Articles? 
J. M. McCarthy 
Progress in the specialized directions has been made 
by joint university-industry programs and by industry 
studies of polymers and applications as a normal part of 
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test 


Research and Development. Randomized mechanica 
ing in schools has added to the general fund of knowledg: 
Evaluation Research projects have been of greater value 
in extending the meaning of test methods. 

The value of this work is believed to be in the pro 
viding of design data and in providing a basis for estimat 
ing finished molded article performance more accurately 
than presently possible. 


Session II|—Tooling and Machinery 


Continuous Winding Machinery for Plastic Film and 
Sheeting. 
Jolin EB. Nordare 


The Importance of Mold Rigidity In Injection Molding 
J. Mee ks and N. Farris 

This paper points out the increased necessity of mold 
rigidity improvements by reviewing such factors as_ in- 
dustrial trends, material developments, pressure require 
ments, tolerance limitations and part design considerations. 

Emphasis is placed on materials and mechanical de 
signs used to incorporate increased rigidity in dies for 
thin wall sections and large area parts. Metals used in 
mold construction are considered to a limited extent in 
the light of properties as yield strength, bearing proper 
ties and heat transfer characteristics. 

An analysis of different locating devices is presented 
with some discussion of the effect of machine conditions 
on each design. One of these effects is the shifting of the 
core When blowing of the mold occurs. 

An estimate of future mold design requirements is 
made and problems which they will present are discussed. 
Suggestions are made to meet these mold design demands. 


Materials, Tooling and Machines for Injection Molded 
Packaging 
B. Nathason 

The advent of the thin-walled injection molded con- 
tainer has changed radically the concept of performance 
requirements for materials, molds and machines. To be 
economically feasible against low cost packages, demands 
on all three most vital factors have been severe. 

Many improvements have been perfected; runner-less 
molds, hot runner dies, extremely fast injection speeds; 
high flow type of materials have all contributed to the 
advancement of the industry. These are, however, the 
first steps in solving the many problems to make injection 
molded packages competitive in the already competitive 
container field. 


Engineering of Molds Using Electroformed Cavities 
W. J. B. Stoke I] 

Klectroformed cavities differ from those made by 
conventional means in certain important respects. Thess 
differences require certain consideration in the designs 
of molds using these cavities. The hardness, heat con 
ductance, and corosion resisting qualities of cavities must 
be considered. 

Furthermore electroformed cavities permit) certain 
cavity construction not otherwise practical. Such things 
us delicate side wall design details, pseudo undercuts, and 
one-piece long zero draft cavities are practical with ele« 
troforming. The utilization of these cavities in a mold 


requires certain consideration in the design of the mold 
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Factors Affecting Quality In Polyethylene Extruston 
B. H. Maddock 
Quality is discussed from two points of view; dimen 


sional uniformity and mechanical homogeneity. The first, 


arising from variability in output rate, can be caused by 
several screw design and operating considerations, lead 
ing to mechanical pulsating effeets, and by improperly 
designed cylinder heating or temperature control systems 
The second and more common, manifested as external ot 
internal imperfections, is determined by the mixing ef 
ficiency of the screw. 

In general, extrusion quality is shown to be affected 
adversely by an increase in extrusion rate, a decrease in 
stock temperature or a decrease in mechanical work, The 
ability of the machine to maintain the last two of these 
variables at satisfactory levels determines the ultimate 
output capacity of the system. The ratio of mechanical 
to conducted heat input is also of significance so that the 
trend toward extended cylinder length of material preheat 
ing, as devices for increasing the conducted heat capacity, 
do not necessarily guarantee increased eutput at a given 


quality level. 


Flow of Polyethylene Through Circular Dies 
D. Marshall 

The change in flow rate with temperature at high 
shearing stresses differed from the temperature effects 
found by Philippo using a rotating cup viscometer, This 
is attributed to the effect of viscoelastic properties on flow 
through orifices. To overcome this difficulty of different 
temperature coefficients it is suggested that predictions 
of pressure drops through dies of all types be based on 
capillary flow measurements rather than viscosity 
values obtained in rotating cup viscometers. 

Simple empirical methods are reported by which 
pressure drops through circular orifices and tubular pass 
ages ean be calculated. The method uses a second term 
in the Poiseuille equation to account for the end corree 
tion and delayed elastic properties. The resulting expres 
sion can be used for any length from a knife-edge to an 
infinitely long conduit. 

As a result of the non-Newtonian behavior of the 
resins, the prediction of discharge rates is a different 
problem from the one of prediction pressure drops, and 
the two companion systems of calculation are reported 


Valved Extrusion 
Krnest C. Bernhardt 

The use of valves to regulate the flow of plasties in 
extrusion processes is becoming increasingly common 
Valves have been employed to regulate the flow through 
multiple dies in the extrusion of pipe, tubing, blown filn 
and wire coverings. They have also been applied success 
fully in the production of blown bottles. 

This paper describes plug valves and needle valves 
which have been developed for application on polymet 
melts. Methods for estimating the resistance to flow 
through various valve ehannels and manifolds are dis 


cussed, 


Effect of Blow-Up Ratio on Blown Polyethylene Film 


Properties 
Charles G. Kuchey 


The variation of physical properties of polyethylene 
film with various blow-ratios is outlined. 


Thirty one 
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Session |l—Injection Molding | 
The Molding of Linear-type Polyethylene 
J. Reilly 


Data ure presented showing the effeet of gating on 
physical properties of injection molded linear-type 
polyethylene and how shrinkage may be minimized with 
proper gating. The impact strength and the shrinkage of 
the plece vary over a wide range depending on the size 
of the gate, Other physical characteristics appear to be 
ndependent of the gate size. Due to the flow and shrink 
characteristics of the material, the location, type, and 
of the gate appear to have a controlling effeet on the 


of the n olded piece, 


Injection Speed Considerations 
Tallman and O. G. Marson 


Several important reasons for filling the injection 
nold quickly have become well established. One of the 
dominant reasons for this is to be able to fill thin wall 
njection molded parts before the plastic becomes so stiff 


t cannot flow in the thin space. 


Injection speed Ine reases require careful study of 
mechanical and hydraulic design of the molding press. 
ome werk has been done in this regard and some of the 
problems which have been encountered are pointed out. 


The use of preplasticizing machines is discussed with 

pect to inereased mold filling speed. Mold venting is 
expected to require more attention as the mold is filled 
vith greater than present day speeds. Suggestions for 


venting are discussed, 


Uniformity Considerations for Plastic Stock Temperature 
In Injection Molding 


1. Bird and Joe land 


Cylinders of radieally different design have been de 
eloped which show great promise in providing a uniform 
plastic stock temperature for injection molding. Melt ex 
traction is a term which has been employed to describe 
i technique of heating the plastic in a thin layer next to 
the heating eylinder wall and skimming it off, so the next 
deeper layer of plastic can come into contact with the 
heating surface. This method is essentially eliminating 
the need to transfer heat through the plastic to melt the 
entire ma The heater inherently produces uniform temp 
erature distribution in the plastic since the means of re 
moving the plastic from the heated surface restricts the 
material removed to that which is well melted. The plastic 
flows through the many small perforations in the eylinder 


vall and then through the grooves to the nozzle. 


Influence of Process Variables on Shrinkage of Moldings 
of Teflon Tetrafluoroethylene Resin 


Chapman and L. T. Bunn 


Peflon mold shrinkages under several conditions care 


discussed in detail 


Session Ill—Foams 


Polystyrene Foam—A Low-Density Molding Material 
D, L. Graham 


roperties and uses of polystyrene foam are discussed. 


Thirty two 


Polystyrene Versatile Foaming Material 


R. Fran on and N. Ke dy 


Polystyrene, because of low cost and physical chat 
iteristics, is ideally suited as a base polymer for use in 
making a plastic foam. Three types of polystyrene foam 
are now available and offer the engineer, designer and 
consumer a wide range of properties and methods of 


fabrication for a variety of applications. 


Plastics Sandwich Construction 


Mille) and H. aite 


In the truest sense a “sandwich” construction is a 
three-ply laminate in which the core material is different 
from the facing material in composition or structure and 
is bonded to the facings so that every component functions 
in a structural capacity. The low density core in a panel 
is to stabilize and position relatively thin high density 
facings so that the major applied loads are borne by 
these facings. 

During the past 10 or 15 years chemical technology 
has developed various plastic materials which lend them 
selves particularly well to the high strength light weight 


requirements of panel construction 


Use and Applications of lsocyanate Foams 


Collin 


Isocyanate foams and their applications to the com 
mereial and military markets are remarkably broad. They 
include rigid, semi-rigid, and flexible, each of which may 
be made by prepolymer and one-shot systems using 
polyester or polyether and produced in the forms of slab 


stock or foam-in-place systems. 


Session |1V—Education Symposium 


This presentation will be a panel discussion of engi 


neering manpower problems. 


denvory 


Session |—Injection Molding 


The Hydraulic System and Its Relation To Polymer Flow 
Through An Injection Molding Machine 


O. M. 


\ study has been made of the hydraulic system in 
an injection molding machine. The interrelationship be 
tween the performanee characteristics of the hydraulic 
system and polymer flow has been established with the 
use of special instrumentation. From the analysis it is 
shown that under certain operating conditions the hy 
draulic system may be the limiting factor in performance. 
One such example would be hidden oil leaks within the 
hydraulic system which can be detected only with proper 
instrumentation or careful inspection 


SPE Jol TRN \L, December, 1956 


; 
wa 
| 
| 
A 


Pressure Measurement In Injection Molding Use of Ejec- 
tor Pins 
Paul D. Kolil 

Pressure sensing ¢ lements designed specifically to 
measure the plastic pressure in an injection molding ma 
chine will be described in this p tper 

Measurement of mold cavity pressure is achieved by 
measuring the load on one or more of the ejector pins in 
the mold. With strain gages cemented to the pins, the 
pressure in the mold can be determined with an eecuracy 
of 50 psi in 15,000 psi. 

The nozzle pressure is measured by the same gen 
eral principle except that the strain gages are thermally 
insulated from the pressure-loaded pin. The nozzle pres 
sure gages can measure a change of about 100° psi in 
20,000 psi total. 

Drawings and pictures of the equipment used as well 
as typical curves of mold pressure, nozzle pressure, and 
hydraulic pressure variation are included to help describe 
the procedures used. 


Bulk Compressibility of Polymers At) Fabricating Temp- 
eratures 
Bryce Maxwell and Shiro Matsuoka 
The significance of the bulk compressibility as it pet 
tains to the fabrication of plastics by injection molding 


and extrusion will be discussed. 


New Gating for Acrylics 
Moore 

This paper presents the results of several years field 
development on methods of gating the aerylies, It will 
show that certain types of restrictions and tabs in the 
runner system will make molding easier and produc: 
better parts. 

The paper will describe in detail methods of regating 
troublesome molds and give basic suggestions on runnet 
and gate layout for new molds. It will describe the differ 
ences between the three types of gating to be discussed 


and how each may be applied to certain type parts. 


Session ||—Extrusion II 


Shape Extrusion Studies of Zytel Nylon Resin 
harel G. Toll 

Zytel nylon resin is now commonly accepted en 
gineering material and as such has found its proper plac 
as a standard material of construction for engineering 
and product design. This status as a design material has 
been materially strengthened by the recent development 
of an extrusion grade Zytel resin which was tailored 
specifically for extrusion processing. This fact is of pan 
ticular significance because it no longer restriets com 
mon commercial fabrication to the injection molding tech 
nique, but rather, opens up an entirely new variety of 


shapes and forms, possible only with extrusion processing 


Rigid Thermoplastic Piping 
R. K. Multer 
This paper describes techniques for designing piping 
systems of the newer, high-impact thermoplastics. Ques 
tions about burst strength, chemical resistance, methods 


for joining, and other important charaeteristics are 


answered, “Effective tensile strength” is explained and 
this value is given for Cycolac, an acrylonitrile-butadien 
styrene plastic. Also included is a convenient table of 
effective, long-term burst strengths for IPS and SWPP 
pipes, which can be used with any plastic for which effec 


tive tensile strength is known 
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Applications of Extrusion Theory 
Robe rt | On Colu t l 


Extrusion screw design procedures based on the fluid 


th 


dynamics of Newtonian melts have been reported in. th: 
literature. Two limiting cases have been considered: (1) 
isothermal operation, and (2) adiabatic operation. Th 
purpose of this paper is to present a simple relationship 
between these theories and to adapt these theories inte 
convenient extruder screw design procedures. Particular 
emphasis is given to the problem of serew design for th 


case in which the melt temperature rise must be limited 


Problems in the Selection of Extruder Serews 
R. D. Sackett 

With the increased know-how that has been developed 
in the past several years, there is increasing realization 
of the importance of screw design to the financial suces 
of an extrusion operation, In spite of this, it is alarming 
how little understanding or appreciation many concern 
have for the part the extruder serew play n thei 
operation, 

This paper will compare briefly single and two stage 
extrusion. The important variables of single screw ex 
truders will be discussed showing the inter-relationship 
of the die and screw designs 

Theoretical caleulations deal essentially with factor 
the output of the extruder. most operation 
the quality of the extrudate is of primary importance, It 
is desirable to understand the factors affeeting output 
and quality and how a compromise of the two can be ob 
tained. The effect of geometric design and operating cor 
ditions on quality and output will be shown 


Nylon 6 Extrusion 
R. Hugle 
A nylon suitable for most extrusion applications ha 


been made by careful control of polymerization condition 


Session Il|—Applications 


Vinyl-Clad Steel 
Glenn Edward Wintermute 

Vinyl-clad steel offers the metal fabricator ane 
material, It is a material that combines the beauty and 
durability of vinyl plastic with the strength and ease of 
formability of steel, 

The process developed to produce this kumination 
Vinyl to steel is unique. 

Some fundamental laboratory work was conducted to 
(1) establish processing procedures, (2) determine limit 
of variables and, (3) gather information for the desivt 
of a pilot plant. The pilot plant proved that the proce 
was adaptable to continuous operation at high production 


speeds and low operating costs. 


\ Method for Testing Quality of Phonograph Records 
M. J. Gifford, P. C. Woodland, and Dall 

With the recent improvements in injection molding 
technology and equipment, polystyrene has become a 
mportant record material. Polystyrene, itself, does not 
have good wear characteristics. It is necessary to formu 
late polystyrene with lubricating materials to reduce the 
coefficient of friction between the playing stylus and the 
record. To develop formulations and n old phonograph re 
ords of top quality it is necessary to have testing pro 
cedures which can determine accurately the differences 
n materials and molding conditions. A demonstration 
the differences between materials and how IM distort 


and audio tests compare will be ineluded 
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New Fabrication Techniques for Flush Circuitry 
Paul Ritt and Edward L. Ditz 

The scope of the paper is limited to a discussion of 
three different methods of making flush circuits. Included 

the experimentation necessary to the development of 
each method. The three selected processes are: (1) the 
ise of adhesive backed copper foil in producing a sub 

embly which was subsequently laminated to uncured 
reinforced plasties, (2) the transfer of a reverse plated 
cireuit from a stainless steel platen to uncured reinforced 
plastics, and (3) the superficial adherence of copper foil 
to uncured laminates. The latter technique allowed a cir 
cuit to be worked into the copper layer which was ulti 
nately pressed into a plastics laminate in final curing. 


Stability of Nylon Parts In Business Machines 
Byron W. Nelson 

The functional operations of business machines are of 

tart and stop” nature. This brings in many undeter 
mined inertia loads thus creating the necessity of an 
etual try-out in the machine of a proposed plastic part 
before its adoption. 

When nylon was investigated for use in our machines, 
many characteristics of the material made themselves 
manifest, thereby necessitating tests on such items as: 

(1) Wear of nylon when operating against various 

materials, 

(2) Surface finish requirements for mating steel 

parts in meving contact with the nylon, 

(3) Effect of relative humidity on the dimensions of 


nylon parts. 


Thursday, January 17, p.m. 
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The Problem of Fittings to Match the Performance of 
High Pressure Reinforced Pipe 
H. D. Boggs 
1500) pounds operating reinforced epoxy pipe has 
been available for 2's years but yet today, the best fittings 
available are suitable for only 600 pounds operations. 
Some fittings are now being tested which may be certified 


for 1000 pounds, but why the problem? The discussion 
covers the design, tooling and process problems with sug 


vested solutions and conditions for these problems. 


Plastic Rotor Blades for Turbojet Engines 
J. Kulp 

The paper to be presented deseribes an engine test, 
employing a J-47 as the test vehicle, conducted to provide 
information on the endurance characteristies of glass fab 
ric reinforeed plastic compressor rotor blades. The paper 
briefly deseribes the fabrication employed in 
producing the blades that were tested, the nature of strain 
yage instrumentation used on the blades and the method 
of recording the strain gauge signals, the test procedure 
and the pertinent results of 100 hours of engine endurance 


testing 


Molding Thick Glass-Reinforced Polyester Laminates 
Finn Claudi-Magqnussen 
With particular reference to the eleetrical industry 
which consumes increasing quantities of fire-resistant 
yvlauss-reinforeed polyester laminates, an analysis is made 
of the problems inherently connected with matched metal 
die molding panels of “s” and greater wall thickness. 
The principal difficulty which must be overcome is 


internal delamination which is unacceptable from the 


Thirtu four 


standpoint of the end-use. Because of greater mass of 
polymerizing resin in a thick laminate, higher exotherm 
temperatures are obtained in the interior of the panels 
during the curing process in a set of hot dies. This may 


cause delamination and voids. 
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A Study of Thermocouple Location and Watt Density In 
the Injection Molding Heating Chamber 
Robert Dahl and Robert McKee 
The electric heat which is used on virtually all injec- 
tion molding machinery is usually controlled by thermo- 
couples. The thermocouple, being the junction of two wires, 
can measure the temperature of that junction. The barrel 
of the heating chamber is almost never the same tempera- 
ture throughout, and this fact makes the location of the 
thermocouple very important for good temperature con 
trol. Two injection heating chamber barrels were equip 
ped with 25 thermocouples to study the effect of control 
location on the uniformity of temperature. The machines 
were operated under a variety of conditions. 


Pressure Control for Injection Molding Machines 
C. BE. Beyer 

The possibility of using a signal from the plasticized 
zone to control the operation of an injection molding 
machine has been mentioned several times in the past few 
vears. The main purpose of all of the controls and ad- 
justments on an injection molding machine is to maintain 
a uniform and precise control on the pressure and tem- 
perature sequence in the injection mold. 

This paper is a discussion of the advantages of pres 
sure control for injection molding machines and a review 
of the relative merits of the various systems devised to 


accomplish this purpose. 


Platen Press Temperature Control 
J.C. Stansel 
Methods of temperature, their various advantages 


and utility are outlined. 


Advantages of Dual Thermocouples In Injection Cylin- 
ders and Extruder Barrels 
Richard West 
To offer an improved answer as to specific problems 
in the plastic industry, the author suggested the appli 
cation of dual thermocouples for faster machine warm-up, 
sufer control on temporary shut-down and faster return 
to normal from temporary shut-downs. 
This theory has been applied in’ practice to plastic 
machinery, and the results of this experience will be dis 


cussed in the paper. 


Session II|—Compression Molding 


The Use of Alkyd Molding Compounds In Electrical and 
Electronic Applications 
James Moylan 

The paper discusses briefly the three basie types of 
alkyd molding compounds: mineral filled granular ma 
terial, mineral filled putty materials and glass fiber re 
inforeed types. Typical applications for each of these 
types are discussed with color slide illustrations. 

The electrical properties of these compounds such as 
dielectric constant, power factor, dielectric strength, and 
are resistance are discussed and charts showing the effect 
of temperature and high humidity exposure are presented. 
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Advanced Tooling Technique for Compression Molding 
High Impact Thermosetting Materials 
Edwi F. Ke usc] 


Flash, full-positive, semi-positive, transfer and plung 


er molds are discussed and an evaluation of the produc 
tion problems inherent to each is made. 

New developments in impact resistant materials, meth 
ods of material preparation for molding are enumerated 
and the need for a new type of mold design to overcome 
the difficulties encountered with the general types pre 
viously used, is defined. 

The new type combination of full-positive, semi-posi- 
tive is illustrated and the desirable results obtained by 
using this design are discussed 


Synthetic Fiber Reinforcement of Thermosetting Resin 
Laminates 
Join G. Green, Jr. 

Synthetic fibers may be used in several forms. Very 
short lengths are useful for random dispersion in resins. 
Woven fabrics produce maximum laminate property 
levels. Nonwoven structures may be bonded thermally, 
chemically, or mechanically. Most of the data are taken 
from polyester resin laminates containing fibers in the 
form of a mechanically bonded batt. These needled batts 
ure readily wetted by resins and are easily tailored or 
drawn into sharp corners during molding, which allows 
uniform loading over stressed areas. Synthetic fiber papers 
are also useful in laminate preparation. 

Standard molding procedures may be followed. Fabric 
reinforced laminates may be produced under all condi 
tions of laminating. Needled batt is best used at no less 
than twenty pounds per square inch pressure. 


A Fully Automatic Transfer Molding Machine 
John J. Hull 
The features and advantages of an automatic machine 
for transfer molding are explored. 


Session 1!V—Research Symposium 


Heat Generation and Expansion Effects In the Rheology 
and Molding of Plastics 
H. L. Toor 

In the injection molding and extrusion processes 
energy in various forms is added to plastic particles in 
order to change their form. The energy is usually sup 
plied both as heat and work, and since almost none of the 
energy which has been supplied can be removed, the pro 
cesses are highly irreversible from a thermodynamic view 
point. 

In the injection molding process a plastic is melted 
by the addition of heat and caused to move by work added 
by a piston. The work added by the piston is not all used 
in causing flow, it changes form throughout the eyel 
and eventually ends up almost entirely as heat. 

The interaction between these energy terms, the laws 
of fluid mechanies, and the rheological properties of the 


plastic essentially control the process, 


Determination of the Flow Properties of Thermoplastic 
Melts—A Review of Instruments and Methods 

James M. McKelve yu, Jerome Gavis, and T. G. Smiti 

In the design and operation of plastics processing 
equipment, one of the most important variables is the flow 
behavior of the molten material. Generally, the flow prop 
erties change with temperature, shear rate, and in some 
cases With time. The manner in which the flow properties 
change with shear rate and time is the basis of most 


methods used to classify flow behavior. A short summary 


of classification methods is presented in the paper 
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Photographic Study of Flow of Molten Polyethylene Into 
Capillaries 
r. Tordella 

Flow of molten polyethylene into glass capillaries 
was observed and photographed. Motion picture sequences 
will be shown depicting flow at rates both below and 
above those at which melt fracture occurs. The results 
appear to confirm the hypothesis that fracture or rupture 
does occur in inlets of extrusion dies at and above critical 
flow rates. 


Flow Behavior and Turbulence in Polyethylene 
R. FE. Westover and Bryce Marwell 

A fairly low molecular weight polyethylene was ex 
truded by means of a large capacity, piston type extrudo 
meter, This instrument was designed to give extruding 
pressures up to 20,000 pounds per square inch, which is 
approximately ten times the pressure commonly used for 
such investigations. Other advantages of this extrudomete) 
will be brought out in the body of this paper. 

The effects of temperature, pressure and tube di 
ameter upon the rate of flow of the polyethylene wer 
studied along with their relationship to the effective 
viscosity of the extruded material. The relationship of 
the rate of flow to the final diameter of the cooled poly 
ethylene cylinder was studied for all the temperatures and 
tube sizes used. An effort was made to obtain a bette: 
understanding of the phenomenon of turbulence in plastic 


materials. 
Friday, January 18, a.m. 
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Mold Shrinkage and Dimensional Stability of Linear Poly- 
ethylene 
Richard W. Miller 

The shrinkage of linear polyethylene appears to be 
affeeted the most by mold temperature. The higher the 
mold temperature the greater the shrinkage. The shrink 
age on linear polyethylene ranges from 2.5°° to 5% de 
pending upon the conditions of molding. This would in 
dicate the design of parts which must be held to close 
tolerances will be difficult at best. Sample cavities may 
have to be prepared and run to obtain the proper dimen 
sions When close tolerances are required. 

The present data indicate the best physical proper 
ties of linear polyethylene are obtained when the material 
is molded at low mold temperatures, high cylinder temp 
eratures and high plastic pressures. 


Linear Polyethylene As A Melt Spun Fiber 
Widige r, G. H. Youse, T. C. Broadwell 

The new family of linear polyethylene currently be 
ing placed on the market is definitely finding a place in 
the field of melt spun filaments. Although there is only 
a limited amount of field test data available at this time, 
there are strong indications that these polymers will be 
suitable for many filament applications. 

It has been shown that only moderate modifications 
are necessary to extrude these materials on existing mono 
filament extrusion systems. Also, weaving of fabrics fron 
this material does not present serious difficulties. 


Property — Structure Relationships in Polyethylenes 

G. N. B. Burch, G. B. Feild, F. H. McTigue, and 

H. M. Sprorlin 

The potentialities of polyethylenes which are mad 
by using a low-pressure method are illustrated by a 
comparison of a number of laboratory samples with con 
mercially available materials, These laboratory 
range from very linear products of narrow distribution of 
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ecular eights, through linear products of wider di: 


tribution curve to fairly branched products also of wide 
distribution 

Properties of representative samples are given, The 
vill decide which combinations of properties are 


tluuble for commercial exploitation 


\ Method of Evaluation of Polyethylene Molding Com- 
pounds 
A. A. Kaufmann and CC. S. Imig 
properties of appearance, molding cycle 
me and ease of flow are related to melt index and density. 


Session ||—Reinforced Plastics II 


Development of High Temperature Resin—Glass Systems 
S. G. Salzinger 

This paper discusses recent developments in the low 

pressure resin impregnated glass fabric field and their 

effects on present and future high temperature require 


nent 


Synthetic Fibers In Formable Acrylic Sheet 
Dale Jackson 

The currently available thermoplastic sheet materials 
for use in vacuum forming offer a wide range of physical 
properties. In any one material, however, a balance will 
by truck between Impact resistance or toughness on one 
hand and strength, stiffness, and hardness on the other. 
In this work an “Orlon” aerylie fiber-reinforced poly 
(methyl methacrylate) sheet was prepared which pos 
essed all of the critical physical properties in high degree. 
Moreover, the “Orlon” acrylic sheets were highly form 
ible by a number of techniques, e.g. the vacuum method, 
vhich clamped the periphery of ine sheet and which re 
quired elongation of both the fiber and the plastic during 
forming. The notched Izod impact strengths of these 
sheets increased with increased fiber content. 


Extreme Strength Reinforced Plastic Film Systems 
Risto P. Lappala and Johan Bijorksten 
Methods of manufacture and engineering data for 
new types of extreme strength reinforced plastic films are 


a presented, The films were originally developed for use 
on cargo and deceleration parachutes. They compare very 
favorably with the highest strength nylon parachute cloth. 
In notched tear strength they are several hundred times 
tronger than the strongest non-reinforeed plastic films 


previously available, On a weight basis they are stronger 
; than any other kind of sheet material previously known. 


Estimating In Reinforced Plastics 
Frank W. Sheffler 
Funetions and make-up of estimate. good estimate 


is hould accomplish the following: 

4 1. Clearly and completely deseribe a product in terms 

: of dimension, composition and variables. 

Provide the customer with reliable price and de 
livery information, 

a ». Provide the manufacturer with sufficient informa 
tion concerning materials and processing data to 
perform the work. 

: The estimate is comprised of the following basic 

parts 

1. Information supplied by the customer describing 

& the product. 

2. Area, volume, weights and other calculations fur 
ther defining the product. 

%. Bill of materials 

Labor bill. 


fh. Engineering and tooling bill. 


Thirty sta 


6. Indirect costs, pricing and delivery summary. 
Factors to be considered are: consideration of start- 
up load, use of empirical formulae in estimating, qualify- 
ng estimates for better understanding, keeping estimating 
abreast of the industry, and developing a better estimat 


ing funetion 


Session |I|—Epoxies 


Epoxy Foams 
Luther Bolstad and Arnold Stenerson 

The excellent properties of epoxy foams, the ease of 
preparing them, and their reasonable cost make them 
suitable for a variety of high performance applications. 
This paper will begin with the chemical structure of 
epoxy resins and describe several reactions useful in pro 
ducing foams. It will describe the effects of several hard- 
ening systems in terms of process requirements and fin- 
ished products. Likewise, the influence of modifying 
agents and the reactions of blowing agents will be in 
cluded. Several typical applications will be described. 


Encapsulating Study for the Production of Bubble-Free 
Transistor Flip-Flops 
Richard F. Marshall and Paul BE. Ritt 

The outline of attack for bubble-free encapsulation 
of the transistor flip-flop entailed these considerations: 

1. A single epoxy resin in the filled and unfilled state. 

2. Varying the curing agent systems. 

*. The effect of heating the resin prior to potting. 

1. The effect of vacuuming components after pouring 

the encapsulating resin. 

After studying these variables, a successful encapsula- 
ting program was devised which has provided void-free 
external finishes. This study emphasized the importance 
of lowering the viscosity of the potting compound. 


Manufacturing Considerations Associated With Embed- 
ment, Potting and Encapsulating Processes 
Harpe 

The type of materials considered are primarily cast 
ing resins such as filled or unfilled polyesters and epoxies. 

Subjects discussed will include embedment material 
systems and associated critical variables such as viscosity 
and pot life; tools and fixtures such as molds, stripping 
fixtures, cut-off tools, mold cleaning equipment, and pro 
cess equipment such as compound mixing equipment, com 
pound-eatalyst mixing equipment, and curing ovens. The 
relationship between these items will be discussed as they 
affect one another and as they affect the overall manu 
facturing operation. Advantages and limitations will be 
covered, 

The discussion will be broad enough so as to be of 
interest to all types of personnel concerned with the set 
ting up and operation of the processes. 


Flake Glass Laminate 
George 

The Ordnance Corps, through a group of contractors, 
desired to make a glass reinforced laminate with the 
reinforcement in the form of flakes rather than woven 
or unwoven fibers. The program would be considered 
successful if (1) better 
achieved or if (2) equal mechanical properties were 


mechanical properties were 
achieved at lower cost. 

It has been found that epoxies can be used without 
finishes on the glass and that their wetting power is so 
great that air bubbles are not entrapped. Moderately high 
strength flake can be readily manufactured. 


Polysulfide Liquid Polymer/Epoxy Resin Compounds in 
Plastic Tooling 
J. Bre slau and Sorg 
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D-M-E Announces New 
Compression Mold Bases 


Iwo completely new compression 
mold base assemblies that are “tailor 
made” to suit the Stokes Model S800 
und Model 741 compression molding 
machines are now available as star 
dard items from the Detroit) Mold 
Engineering Co. 

The cavity plates in the new D-M-1 
Standard 611-C, shown in Fig. 1, ar 
6° x 107%” and give the maximun 
amount of usable cavity area fro! 
the Stokes Model 800-15 ton. pres 
This new 
assembly includes cavity plates that 
are finish ground flat and = square, 
“built-in” clamp slots that conforn 
to the clamping locations on the ma 
chine’ platen and air gaps for in 
sulating the cavity plates from th 
platens of the machine. Both the up 
per and the lower ejector bar assen 
blies have clearance holes that ac 
curately suit the loeation of — the 
knock-out bars on the Stokes Model 
800 as well as welded = stop-pins to 


compression mold Phase 


assure trouble-free mold perforn 
anee, 

The new Standard 1315-C, shown in 
hig. 2, measures 13° x 15” and is 
custom-designed to give the 
mum usable cavity area from the 
Stokes Model 741-50 ton press. Th 
new standard assembly also inecorp 
orates the features of the smallen 
611-C, as well as the use of stand 
ard tubular dowels. The use of tubu 
lar dowels gives the assembly max 
mum strength and alignment with 
minimum of interference to the plac 


ment of cavities and heater line 
The designs for D-M-E’s new Stand 

ard 6O11-C and compre 

mold bases Were dl lop ad vith ft 


— 


Fig. 1 The new Standard 611-C Compres 
sion Mold Base which is custom-designed to 
fit the Stokes Model 800-15 ton press 
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cooperation of the compression mold 


ng machine manufacturer as well as 
the leading users of these two popu 
i? Compress a? molding machines 


Fig. 2 The New Standard 1315-C Compres. 
sion Mold Base which is custom-designed to 
fit the Stokes Model 741-50 ton press. 


Incinerator Burner 


Completely packaged Series #600 
SIB ineinerator burners are announ 
ced by Eclipse Fuel Engineering Com 
pany, Rockford, Hlinois. Developed 
particularly for commercial in 
dustrial incineration applications, six 
sizes of series #600 SIB burners have 
rated capacities adjustable from 
100,000 to 500,000 Btu hr with a 
seventh size (636 SIB) having a 
capacity to 900,000) hr, 

To put the completely packaged 
unit into operation requires only the 
hooking up of gas and electricity. An 
integral fan supplies all combustion 
air, Developing the soft, long, semi 
luminous flame that is ideal for all 
types of incineration requires only 
simple manipulation of air and gas 
idjustments. A combustion tempera 
ture in excess of 1400° FY normally 
desired for incineration purposes, is 
readily maintained by all Eelips 


Series 2600 units 


Koppers Design Contest 


The Koppers Plastic House 
wares Design Contest for 1957 has 
been announced plastics mold 
ers ure invited to enter. For in 
formation write to Koppers Design 
Competition, 1818) Koppers Bldg., 
Pittsburgh 19, Pennsylvania 


Men In The News 


Leonard Bogen 


Mr. Leonard Bogen has been made 
Vice President of Southern Plastic 
Company. Mr. Hern an Clark has beer 
placed in charge of a seetion of ou 
organization operation as Supervisor 
of Compression Molding and Fabrica 
tion. Mr. Paul M. Branham has been 
made Supervisor of our Finishing De 
partment and Mr. Paul R. Hair, Chief 
Inspector and Supervisor of Quality 


Control. 


R. B. Wade 


The South Texas Section’s Mr. BR 
R. Wade, with Wade Mold Co., and 
more recently Hudson Engineering 
Co., died suddenly in his shop, Sep 
tember & 


Clifton H. Allin 


Mr. Clifton H. Allin, who was 
member of the first Board of Direct 
ors of the National Society of Plastics 
Engineers, passed away the second 
week in October. 


E. L. Oehling 


Kk. L. OQehling has been promoted 
to General Sales Manager and R. J 
Lindsey to Vice President in Charge 
of Engineering, it was announced re 
cently by W. H. Bennett, President 
of The Hydraulic Press Mfg. Com 
pany, a Division of Koehring Com 
pany. Oehling sueceeds Bennett as 
General Sales Manager; Lindsey wa 
Director of Engineering. 


Warren S. Butler 


St. Regis Paper Company announ 
ces the appointment of Warren S 
Butler as resident manager of the St 
Regis Panelyte plant at) Kalamazoo, 
Michigan. lr. Butler succeeds the 
late George FE. 


the acting resident manager 


who had beet 


Sidney J. Baum 


Sidney J 
manager of the 
Borden Company, has been appointed 


Baum, forme 
Polyveo Department, 


general manager of the Petrochemical 
Division of Foster Grant Company at 
Leominster, Massachusetts 

The Foster Grant) Company 
pioneer and leading plastic 
and producer of polystyrene and 


molder 


rene monomer, 


Morton B. Gilbert 

Morton B. Gilbert ha been pre 
moted to the headquarters staff of the 
High-Vacuum Equipment Division of 
J. Stokes Corporation, Philade!] 
phia, Pa., as a product specialist: in 
charge of sales and product develop 
ment for batch vacuum metallizing 
equipment, according to an announce 
ment by J. Gordon Seiter, division 
manager, 
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Air Force Plastics Research Publications 


Three reports of Air Foree-spon 
ored studies of glass - fiber - rein 
forced plastic laminates have just 
been made available to industry 


Office of Technical Ser 
ices, US. Department of Commerce. 

EFFECTS OF MOLDING PREs- 
SURE ON THE STRENGTH PRO- 


through the 


PERTIES OF SEVERAL TYPES OF 


GLASS-FIBER REINFORCED PLAS- 
TICS—S, D. Toner, 1. Wolock and F 
W. Reinhart, National Bureau of Stan 
dards for Wright Air Development 
Center, Dee. 1955. 73 pages. $2. (Or 
der PB 121196 from OTS, U. S. De 
Washington 


partment of Commerce, 


25.) Studies were conducted of the 
effect of 
mechanical 
fabricated from polyester resin, The 


molding pressures on the 


properties of laminates 


laminates, reinforced with woven 
fabric or with 2-ounce or 
ounce unoriented glass fiber mat, 


were tested for flexural, tensile and 
strengths and = flexural 
and tensile moduli of elasticity, Re 
sults indicated that the properties of 
laminates fabricated in a closed mold 
do not vary appreciably with changes 
in molding However, flex 
ural and tensile properties of panels 
molded in an open mold increase as 
the pressure increases from 1 to 10 
Ib/in? but do not change appreciably 


Compressive 


pressure, 


PLASTICS AROUND THE WORLD 


at higher molding Com 
pressive strength showed 
to decrease with increasing 
pressure, 

HIGH - TEMPERATURE CREEP - 
RUPTURE PROPERTIES OF GLASS- 
FABRIC - PLASTIC LAMINATES— J. 
VanEcho, G. R. Remely and W. F 
Simmons, Battelle Memorial Institute 
for Wright Air Development Center, 
Dec, 1953. 51) pages. $1.50, (Order 
PB 121082 from OTS, U. S. Depart 
ment of Commerce.) Creep and creep 
rupture tests in both tension and com- 
pression were conducted at room tem 
perature, 300° ard on three 
glass-fabric base ninates: a silicone, 
DC-2104; a phenolic, CTL-91LD; and 
a polyester resin, PDL-7-669, Creep 
and creep-rupture tests indicated that 
PDL-7-669 had the highest strength 
temperatures, 


pressure, 
a tendency 
molding 


in tension in all test 
while the highest 
strength was displayed by CTL-91LD. 
However, both CTL-91LD and PDL-7 
669 showed a rapid decline in creep 
strength with time at 500°F. Among 
other results, a deterioration test 
proved DC-2104 to be the most stable 
of the three laminates. Preliminary 
short-time tensile tests showed about 
the same strength relationship among 
the test materials as did the creep 
rupture tests, 


compressive 


is a set of abstracts of the important plastics articles appearing in 


foreign plastics magazines, and in 
strictly plasties publications but which carry occasional plastics article. 


Our Abstracters Perform a Valuable Service — 


American magazines which are |not 


YOU can help perform this service, and contribute to the welfare of |the 


plastics industry, If you would like to abstract a magazine, in Engbsh, 


French or German, please write to SPE Journal, Security Bank Bldlg., 


Athens, Ohio. 


NO PAY—but the satistaction of doing a worthwhile job. 


IRREGULAR HOURS—at your own convenience. 
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Mycalex Mica 

A completely Engineering 
Data File, containing technical infor 
considerations and 
com- 


revised 


mation, design 
suggested applications of the 
pany’s Supramica ceramoplastie and 
Myealex glass-bonded products 
has been issued by Mycalex Corpora 
America, Clifton, N. J. 
Illustrated four-page sections on 
Supramica 500 and 555 ceramoplasties, 
Mycalex 400 and 410 
a comparison chart 


mica 


tion of 


glass-bonded 
mica, as well as 
properties of these ma 
plastic and ceramic 


detailing the 
terials and othe. 
insulators of comparable use are as 
sembled in a file foider for inclusion 
in engineering files and libraries. Ad 
ditional sections of the Data File pro 
vide information on special Mycalex 
glass-bonded mica formulations fo 
capacitor dielectrics and other specific 
applications, and machining and fab- 
ricating instructions for working the 
materials. 

To receive a copy of their highly 
informative Engineering Data File, 
write Mr. J. H. DuBois, Mycalex Cor 
poration of America, 125° Cliftor 
Boulevard, Clifton, N. J. 


Mylar Adhesives 

A technical bulletin on adhesives for 
“Mylar” polyester film is now avail 
from the Du Pont Company’s 
industrial finishes division. 

Modified synthetic rubber and viny! 
types of adhesives have been avail 


able 


able for some time and these are de 
bulletin. A new Du 
adhesives 


scribed in the 
Pont developed 
are announced in the bul 


class of 
polyesters 
letin. They have higher specific ad 
hesion, possess excellent clarity and 
color stability, low color and odor. 

Requests for copies of the bulletin 
and experimental quantities of ad- 
hesive should be addressed to Room 
TOIS, Du Pont Building, Wilmington 
98, Del. 


Marlex Polyethylene 

The new Marlex 50, Polyethylene 
brochure is available on request from 
Phillip’s Chemical Co., 318 Water 
St., Akron, Ohio 


DuPont Materials 

A recently rev ised copy of our book 
let on plastic engineering materials 
made by Du Pont contains typical ap 
plications, product, 
properties, and data on forming and 
working, as they pertain to “Teflon” 
tetrafluoroethylene resin, “Zytel” ny 
“Alathon” polyethylene 
acrylic resin, In- 


description of 


lon resin, 
resin, and “Lucite” 
tended primarily as an aid for de 
signers and engineers in evaluating 
and specifying these resins, we felt 
that this booklet 
teresting to you 


might also be in 
as background ma 
terial, 

Copies are available on request, Du 
Pont, Wilmington 98, Delaware, Public 
Relations Ik pt 
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Morningstar Molders 


The Morningstar Corporation, Can 
bridge, Massachusetts, 
custom plastic injection molding, of 


specialists n 
fers a two-color, twelve 
brochure explaining the many ways 
which Morningstar is equipped to offe: 
manufacturers plastic product design, 
development, injection molding, deco 
rating and assembly. Morningstar 
specialists free the manufacture) 


new, 


from expensive, time-consuming de 
velopment problems, and are fully 
equipped for basie product ideas, 


model making and other pre-molding 
stages. The Morningstar Corporation 
molds Polystyrene, Acetate, Butyrate, 
Polyethylene, Kel-F, Nylon, Cellulosic 
materials, and other thermo-plastic 
materials, from small precision items 
to very large moldings. 

The brochure available on 
quest with no obligation. Write to The 
Morningstar Corporation, Dept. LL, 
156 Sixth Street, Cambridge tz, 
Massachusetts. 


Casting Resins 


As an aid to users of casting and 
laminating resins in plastic tooling 
and other industrial applications, the 
Marblette 
struction leaflet explaining the com 
position and uses of mold preparation 
materials the company supplies i 
addition to its varied lines of Mant 
blette Maraset 


epoxy resins, 


Corp. has issued an in 


phenolic resins and 

The accessory products deseribed 
in the leaflet are Marblette 
71, a pasty-wax type of compound 


sealer 


surface of 
pre-size for parting 


applied to the porous 


materials as a 


+s) 


coat #2, film-forming  lacque) 


solution; Wwax-coat 3, also a pasty 
composition which provides a smooth 
and even coating; and mold. release 
=5, a ready to use solution. 

Copies of the bulletin are availabl 
on request to the Marblette Corp, 
37-31 Thirtieth St., Long Island City 


Chlorowax Plasticizer 


“Chlorowax LV—A Secondary [las 
ticizer for Vinyl Resins” is the title 
of an informative, five-page technica 
bulletin just issued by the Chlori 
nated Products Division of Diamond 
Alkali Company, Cleveland, Ohio. 
The bulletin concisely deseribes this 
liquid) chlorinated paraffin, enum: 
rates its properties, and presents foun 
typical vinyl resin formulations ut! 
lizing the material as a 
plasticizer. A 24-hour plasticizer exu 


Ser ondat \ 


dation test for vinyl stocks als: 
outlined. 

Copies of this factual literature cre 
available to vinyl formulators on re 
quest. Write to Diamond Alkali Con 
pany, Chlorinated Products Divisior 
00 Union Commerce Building, ¢ 
and 14, Ohio. 
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Teflon Lubricant 


Tet lon 
resin) for 


Highly successful use of 
(polytetrafluoroethylene 
lubricating and preserving wid 
variety of military equipment is des 
cribed in a Navy report available to 
industry through the Office of Tech 
nical Services, U. S. Department of 
Commerce. 

Applied as a thin film to hard sub 
stances, Teflon produces a dry, chemi 
cally resistant, all-weather lubricant. 
Its preservative qualities are describ 
ed as remarkable by the Naval Re 
search Laboratory, which 
use of the coating. 

The report, PB 121161 Thin Films 
of Polytetrafluoroethylene Resin. (Tef- 
lon) as Lubricants and Preservative 
Coatings for Metals, V. G. Fritz-Sim 
mons and W. A. Zisman, NRL, Jun 
1956, may be ordered from OTS, | 
S. Department of Commerce, Wash 
ington 25, It contains 32 pages, price 
$1. 


pioneered 


Despatch Oven 


Despateh 
nounced a new oven designed especial- 


Oven Company has at 
ly for pre-heating acerylic material 
prior to forming operations. Of par 
ticular interest to plasties firms and 
manufacturers involved) vacuum 
forming, the oven is electrically heat 
ed by a 35 KW system and features 
horizontal air flow. Fully loaded, it 
vill handle up to 150 Ibs. of material 
Supported by four heavy duty angle 
ron legs, the oven is at a convenient 
working height with the base of the 
work chamber 42 

Inside dimensions are 48” wide x 
deep x iz sody of the oven ts 
double separated by 4°) of 
Rockwool insulation, #22 gauge ove) 
steel is used on the interior. 

For ventilation, an exhaust vent i 
located on the roof of the oven. This 
with an adjustable 
damper to control the amount of an 
exhausted, Fon complete information 
vrite Despatch Oven Co., 619 South 
east Sth Minneapolis 14, 


\linnesota. 


from floor level. 
79 
high. 


walled 


Vent Is pr vided 
Stre et, 


Color Dispersions 


\ new wide range of coneentrated 
color dispersions for plastics has beet 
innounced by The California Ink 
Company, Ine. 
These new “PC” colorants not only 
offer faa 
former dispersions, but also are com 
patible with a 


rote rigs. Color ear be 


more color strength thar 
extremely wide range 
readily ce 
eloped in nitrocellulose, cellulose ace 
tate, butyrate, VAGH, VYHH, VYNS, 
VMCH, chlorinated rubber, polyesters, 


polyurethane fourm, aeryloid B-72, 
Epon Epon L007, and with a 
mixture of polyvamid or 115 and 
502 
The vehicle portion of the PC colon 
polymeric general utility plasti 


There are no solvents or dilu 


Cizer, 
ents in these concentrated colorants 
Pigments are the most) permanent 
available today. The fine 


from agglomerates as 


particl 
ind) freedom 
sure uniformity 
streaking. 

Further information may be obtan 
ed from the Raw Materials Division, 
The California Ink 
Street, San 


absence ot 


Company, In 
545 Sansome Francisca, 


California, 


Lubricant for Nylon 


Development of a superior new lub 
ricant for nylon, engineered specifica! 
ly to provide a dry seal against 
oxidation and contamination of beat 
ing surfaces, has been announced 
by Syneo Company of Detroit 

The new lubricant’s exclusive 
rties, which help nylon do a_ bette 


ob, result from its content of multi 


prop 


ple lubricizing additives and corrosion 
inhibitors, in a “solid” base, Its) in 
portant, new advantages are a long 
sought answer to problems often o¢ 
curring with use of nylon bearings 
Nylube has proved remarkably ef 
ficient in actual, on-the-job tests, 
quieter, smoother 


providing longer, 


operation, reduced maintenance costs, 
elimination of warping, dirt, rust, lint, 
ind corrosion 

Complete information ind test 
samples of Nylube are available on 
request from Synco Company, United 


Artists Building, Detroit 16, Mich 
wan 
Gauge Control 
The miracle of tutomation 
asuring and eontrolling the thick 
ness of any thermoplastic sheet, ex 
truded or ealendered, without touch 


ing the material in process now 
sures quantity control within one per 
cent of predetermined standards, Thi 
means elimination of over-weight 
products that eat 
underweight 


up profits as well 
is eliminating product 
that make for lost customers 

The XaectRay 
tact type employing an X-ray bean 
vhose energy is transmitted through 
the material being measured 

For full information write Donald 
S. Routh, Industrial West 
Englewood, N. J., pioneers in develop 
gauging for pro 


Gauge is a non-col 


Gauges, 
ment of radiation 
duction purposes 


Teflon Pipe 


Haveg Industries, Inc. of Wilming 


ton, Delaware, announce produetion 
of “Teflon” pipe and tubing and “Tef 
stee] pipe, Pipe is being 


diumeter: lined 


lon” lined 
made in sizes up to 4 
pipe in 2” sizes. It is also available in 


ods und special machine parts, For 


nere information write to Wendel! 
Smith, Ullman News Service, 101 
Chestnut, Vhila WAlnut 
0357. 
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Producing the Army Plastic Canteen by a Blowing Method 


INTRODUCTION 
During World War II 


ou thermoplastic 


many ambi 
developments 
vere attempted that could not be de 
cribed at the time for security or 
other reasons. One of the outstanding 
that deserved but never re 
ceived any recognition was the im 
portant work done by the Vichek Tool 
Company’s Plastic Division in Middle 
field, Ohio, to perfeet a plastie can 
teen. Through the courtesy of the 
\ Ichek Tool 
Injection Molderscope is at 
ist enabled to present just for the 
benefit of the engineering 
the outstanding contribution made by 
Viehek engineers in utilizing the in 
ection machine to help produce hol 


project 


Management of Com 


pany, the 


record 


ow or blown articles, 


The recent announcement by the 


Figure |. The complete canteen showing the 
cap assembly and the stippled finish to 
reduce reflection 


lorty 


Granbull Tool Company Ltd., 39 High 
Street, Surrey, England, in Modern 
lastics Magazine, September 1956, 
page 94, is doubly interesting because 
“news” than 12 
years after Vichek perfected their 
identical blowing process! The alert 
injection molder will see in this story 
many chances to expand the utility of 
his injection machines by postform 
ing, either by blowing or squeezing 
injection molded preforms. Here then 
at last is the exclusive Vichek story 
just as I wrote it a dozen years ago. 

Novel production methods have 
been started as measures for 
processing thermoplastics. One of the 
most important processes which has 
developed out of the U. S, Army’s 
progressive search for more efficient 
production methods has been the blow- 
ing of the army canteen from ordin 


it comes as more 


war 


ary thermoplastics. This method of 
blowing developed by the Vichek 
Tool Company’s Plastic Division in 


Middlefield, Ohio, 
unique and progressive 
to the plastic industry. 

A blank or preform injection 
molded around a hollow insert using 
a standard injection molding machine. 
While still retaining the injection 
heat, and before pressure bubbles 
form or swelling takes place, the en 
tire shot is quickly removed from the 
injection machine and placed an 
auxiliary mold, outside the machine 
This separate blow mold is held closed 
by a small air cylinder and a positive 
mechanical clamp. Here, 
air is introduced through the hollow 
insert of the core and the canteen 
is expanded to take the shape of the 
blowing mold. The finish 
mold is then opened and the complete 
article removed. Since the sprue had 
been trimmed off before blowing (as 
the blank was removed from the in 
jection mold) no further 
operations of any kind, 
screwing on the cap 
required, 

The blown canteen is extremely 
tough and resistant to shocks. There 
are neo 


stands out as a 
contribution 


compressed 


blow or 


finishing 
other than 
assembly are 


such as ure 
often found in the conventional cem 
ented articles. There is a 


flanges or ribs 


complete 


Figure 2. Typical canteen sawed in half. 
Note the regular wall section and the glass- 


like interior produced by the blowing 
method. 

absence of messy solvent marks 
often noticed in cemented pieces. 
In addition, no buffing or trim 
ming is required after the  can- 
teen is removed from the blow 


mold. The entire design of the can 
teen when manufactured by the blow- 
ing process can be laid out on an 
efficient streamline basis hithertofore 
not considered possible in’ projecting 


an injection molded product. It is 


also possible, using the blowing 
method, to secure equivalent 
superior strength with less weight, 


for the blown article weighs less than 
the assembled or cemented canteen 
and still passes the same tests. Not 
only is there a complete absence of 
objectionable seams, but even the 
gate marks appear to be healed dur 
ing the blowing process. 

The interior finish of the blown 
canteen is of the utmost smoothness, 
and presents a lustrous, more glossy 
surface which actually appears hard- 
er than that which can be produced 
using even the highly polished 
core. Sometimes there are broad un 
dulations observed in the interior of 
the blown canteen 
in two for inspection, but these waves 
do not affeet the smoothness of the 
interior finish, or the strength of the 
finished canteen, and wall 
are normally very uniform. 

The exterior of the 
stipled finish. This prevents. slipping 
held in wet hands, and offers 
an exposed surface that will not show 
chanee marks or seratches under ex 
tremely rough treatment in the field. 
This stipled finish, which could not 
be produced by ordinary molding 
methods, was especially designed to 
eliminate reflected light. 

The story of the development of 
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the army canteen as blown from in 
jected molded preforms would not be 
complete without a few remarks con- 
cerning some of the details of the 
manufacturing process, and some of 
the problems which have been over, 
come in getting set for production 
of blown articles from injected forms. 
At the outset, it can be noted that 
many, but not all, thermoplastics ap 
pear amenable to re-treatment after 
injection by the blowing process. Cer 
tain materials definitely have shown 
more promise than others under 
actual experiment. The taste and odor 
of many thermoplastics proved some- 
what of a handicap in designing an 
article like the army canteen. While 
these features are not physically in 
jurious, nevertheless it was obviously 
mask the conventional 
addition of 
other change in 


necessary to 
plastics odor by 
sweet oil, wax, or 


some 


the makeup of the molding compound. 
Through the extensive cooperation of 
the material 
now being developed which are ad- 
mirably suited to use in a container 


suppliers, powders are 


Figure 3. General view of the blowing pro- 
cess. The operator has just removed a com- 
plete canteen from the blowing mold. In 
the near blowing mold air pressure is being 
applied to the canteen. 


Ty 


| 


Figure 4. Close-up of the process setup. 
Note the heater for the cores and the two 
low cost blowing molds. 
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canteen, and to 
after injec 


or vessel like the 
fabrication by blowing 
tion. 

Perhaps the most important single 
factor in the entire blowing 
is the design of the blank or form 
which is injection molded. The gate 
must be sufficiently large for quick 
filling with minimum folds or weld- 
backs. In addition, the shape of the 
blank must be carefully studied in 
relation to the finished article so that 


pre CESS 


the wall thickness and distribution of 


blown canteen will 
proy ide 


the plastic in the 
not only be uniform but 
strong support in the shoulders and 
along the bottom edge of the canteen 
where such hollow articles are well 
known to require maximum strength. 
Considerable cut and try was neces- 
sary in the development of the final 
blank or preform shape, since only 
experience under actual molding con- 
ditions could determine the final re- 
lation of the blank form needed to 
the blown canteen to give a uniform 
wall section like that shown in Fig 


ure a. 


No knockouts were used in_ the 
blank mold other than the sprue ejec- 
tor as the preform is still quite soft 
when from the injection 
mold. The self-freeing design of the 
blank allows this form to be injected 
with no ejector pin or other marks 
which might later mar the finished 
article, as pictured in Figure 6, 


removed 


Perhaps the next most unusual 
feature of the blowing of the injec 
ted preform while still retaining the 
original molding heat, is the high in 
jection mold temperature used. In 
deed, the injection mold is maintained 
at approximately the same tempera 
ture as the heater itself! The inserts 
or core around which the plastic is 
first formed are also heated, and pro 
vided with an insulated handle for 
convenience of the operator in re- 
moving the shot and placing it in the 
mold. Absolute control of all 
these temperature variables is’ scien 
tifically maintained by the adoption 
of the latest automatic pyrometet 
controllers on all equipment used in 
the process. With such controllers, 
rejects and defective blows are held 


blow 


to a minimum. 


The finish mold is held closed by a 
small air cylinder, after the blank 
is placed in it. A’ positive auxiliary 
clamp is also used to insure tight 
closing of the blow mold, The blow 
ing air is furnished by the plant com 
pressor, but regulators found 
to adjust the pressure to 
conditions of blowing. 


were 
necessary 


the exacting 


Proper regulation of blowing pres 
sure is essential to avoid internal 
cracks in the completed article caused 
by the stretching of prematurely 


chilled plastie skin. 

No flash should be allowed on the 
blank, as even the smallest fin chills 
quickly, and after blowing, shows up 


Figure 5. Step 1. The core is placed in the 
injection machine by the operator. Note 
the check valve in the end of the core 
which keeps the plastic out but allows the 
air to enter to form the bottle. 


Figure 6. Step 2. The blank has been in 
jection molded and is ready for removal 
from the injection machine while still hot 


Figure 7. Step 3. The sprue and runner have 
been clipped off and the preform has been 
removed from the blank mold and is being 
transferred from the injection machine to 
the blow mold. 
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Figure 8. Step 4. The hot blank is quickly placed in the 


blow mold prior to blowing. 


as a omark in the finished canteen. 
While some cooling takes place on the 
edges of the heated blank mold, it Is 
not enough to cause an objectionable 
mark or seam to form after the blank 
blown. 
That the material in the preform 
be uniformly heated is a prerequisite 
to successful production by the blow 
ing method. If the material is too hot 
or unevenly heated prior to blowing, 
thin spots appear in the canteen, or 
the preform merely blows out in one 
spot and does not fill, and a new 
blank must be molded and tried. 
The use, of serap, fines or. re 
grounds, uneven heater temperatures, 
insufficient or too 


irregular cycles, 
much air pressures, or any other un 
favorable factor can all cause possible 
production difficulties. However, when 
molding conditions are scientifically 
controlled by up to date automatic 
methods, as they are now in most 


Figure 10. Step 6. The blown canteen is re 
moved from the finish mold and is unscrew 
ed by the operator from the holder shown 
in the picture, thus producing seamless 
threads on the neck 
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modern shops, the percentage of re 
jects from the blowing process proves 
gratifyingly small. 

The production time for the blow 
ing process from virgin powder to 
complete canteen is considerably less 
than when any other method of 
manufacture is used, and all opera 
tions are considered. When using a 
single injection machine, two finish 
molds are kept busy expanding the 
6 ounce blank or form, as shown in 
Figures 3 and 4. The cycle of injec 
tion is fast enough to require an op 
erator for the injection machine, and 
another to manipulate the blowing 
process, since conventional mold set 
up or chilling time is eliminated. The 
canteens are left in the blow mold 
under pressure until they are entire 
ly set. No unusual shrinkage is en 
countered, and the dimensions of the 
blow mold are almost identical with 
those of the final desired canteen. 
The net capacity of the canteen, of 
course, is determined by the volume 
of material in the blank. The = wall 
thickness after (provided 
scientific precautionary measures iar 
tuken to establish control of process 
variables) is amazingly uniform, It 
is broken only by the broad undula 
although the 
actual surface is glass-smooth, as 
seen in the illustration, (Figure 2) 
The distribution of the material in 
shoulder to 


blowing 


tions mentioned above, 


the final canteen fron 
heel is controlled by regulation of 
heater temperature and eycle. Changes 
in the blank to effect a redistribution 
of the material in the final canteet 
were not made until all variables 
were double checked, Several chat yes 
were made in the finish mold to pro 
duce a harmonious, streamline design 
taking full advantage of the blowing 
the blow 
ing mold were made by means of 2 


process. These changes it 


metal spray, which allowed strong 


Figure 9. Step 5. 
shown in the blow mold ready for removal by the operator. 


The completed canteen after blowing, 


graceful lines to be built into the 
mold at low cost. The sprayed metal 
also furnishes a most satisfactory and 
inexpensive natural stipled surface 
without further retouching. It is also 
proof against glare or reflection. 

While the production of an article 
like the army canteen by the blowing 
method opens many possibilities for 
the future of thermoplastics, it should 
be borne in mind that the process is 
not without its attendant difficulties. 
The Vichek process when observed in 
operation and as described here is 
strikingly simple and efficient, and 
quick. But back of the smooth steady 
flow of this production process rests 
a long history of months of pains 
taking engineering development. 
Postscript 

As a postscript it may be said that 
the canteen project was finally limit 
ed by what was widely reported as 
the “taste” of the various thermo- 
plastics. Tests showed the wate 
seemed unpalatable, but this was due 
not to one’s sense of taste but of 
smell. To) this day, the odor of cer- 
tuin thermoplastics still militates 
against their use in certain applica 
tions, Even though the odor is harm 
less and does not actually contami 
nate or taint contents, tae smell from 
such containers as may be left closed 
for any length of time continues te 
result in an occasional change of ma 


terial specifications. 

In the present instance, during the 
war, there was no polyethylene avail 
able, and the engineers were limited 
to acetate, butyrate, ethyl cellulose 
and polyvinylidene chloride. The pro- 
gress by Vichek toward perfecting 
their blowing process illustrated here 
must be considered an especially re- 
markable achievement in the face of 
Wartime shortages and the relatively 
primitive state of the whole injection 
art only a dozen short years ago. 
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The future development of the Ger 
Oct, 1956 VACUL M FORMING - Pp. 7-24 man oil chemistry is not entirely 
Abstracter: J. C. Stansel lan A. Pittman clear yet, although it is subject to “t 
TRANSIENT ELECTRIC The growth of vacuum forming in certain change at the present, West 
CURRENTS FROM PLASTIC Australia is compared to that in the Germany's own production of oil ex 
INSULATORS—R. J. Munick. United States where, in the last five ceeded 3 million tons in 1955 for the 
The work of this study was done years, it has gone from nearly zero first time while the yield in methane 
for the AEC and the materials stud to 47,000 tons of sheet stock used amounted to about 250 million cubie 
ied were methyl methaervlate, mono and this is expected to double in the metres, a low share in comparison to 
chlorotrifluorethylene. ethylene. sty next two years. Production of sheet, the supply in other countries, 2OS,000 
rene and tetrafluoroethvlene. : high impact styrene and polyethylene, tons of oil, methane ineluded, were 
The findings tmcluded: Is growing rapidly, while other ma used for petro chemical products, This 
(1) The rate of deeay with time terials are still imported, Details of paper is a survey on the interrelation 
for transient currents was found to be the various methods of forming and between petrol chemistry and plas 
greater than previously established. the materials in use are given, ties industry and describes processing 
(2) Differences of materials stud techniques for methane, ethyl ne, 
ied from characteristics of other solid propylene and different butylenes 
insulators. Vol. 12, No. 133, Aug., 1956 MOISTURE ABSORPTION BY 
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RUBBER AGE HOW EXPAND USE OF THERMO- between moisture absorption and. the 
PLASTIC SHEET—J. Orlay. specific surface of a homogeneou 
Sept., 1956 Improved techniques of forming, thermoplastic — part, wherein the 
Abstracter: James Harrington cheaper tooling and cheaper and bet “specific surface” or “surface factor” 
THE SILICONE ALLOYS: NEW ter raw materials have caused a big constitutes a value derived by divid 
STRUCTURAL COMPOUNDS upswing in the application of thermo ing the surface of a part by the unit 
Charles L. Petze, Jr. plastic sheet. The method used de of the part’s volume, and the appli 
Silicone alloys have a unique com termines the proper temperature as cation of the swelling law give the 
bination of properties as deseribed in shown by al graph correlating temp- designer of structural parts a chances 
this article. These tough, rigid con erature with yield point and elonga to caleulate the possible moisture ab 
pounds have excellent electrical prop tion, sorption in advance and thus deter 
erties since they do not contain th mine the part’s utilization possibil 
curing agents and accelerators found DETERMINATION OF RESIN ities. In case of a big surface factor 
with conventional rubbers. The auth CONTENT IN) PLASTICS LAMI- the moisture absorption of the part, in 
or describes a few specific applica NATES. spite of relatively low moisture sens 
tions where these materials were 1 \ test procedure which corrects the tivity of the plastic material, may be 
quired for their dimensional stability errors normally found in high temp bigger than that of a part made 
and their maintenance of surface in erature decompositions of laminates from more moisture-sensitive, plastic 
sulation resistance in outdoor ex s given with data showing variations but with a lower surface factor. On 
posures without cleaning. caused by the testing methods. the other hand, immediate interr 
lation between the surface faetor and 
the modified swelling law necessitate 
i equalization of the wall thiekne 
parts, for fluetuating wall thick 
Register Now n@ss means varying water absorption 
Reservations should be sent to Harold Holz, 122 \. Kirkwood Road, a nsiderabl, internal str aaa possibly 
idading to deformation. The surface 
If you register in advance and then can’t come, refund of your valu for injection molding. 
méney will be made on receipt of your written request. \ further artiele shall show th 
thermo-dynamie conditions can ‘ 
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controlled in injeetion molding by 
neans of the surface factor. The 
great contribution of this paper lies 
n making it possible to define the 
moisture sensitivity of thermoplastics 
is a material constant permitting ex 
ict enleulation for designers. 


ENERGY ABSORPTION BY THER- 
MOPLASTICS UPON EXPOSURE 
TO LIGHT AND HEAT RAYS — 
H. Haldenwanger and S. Purucker- 
Nens 
Energy absorption of irradiated 
plastics depends on three factors: 
a. the nature of radiation 
b. the nature of the irradiated body 
c. the thermal properties of the sur- 
roundings of the irradiated body. 
The absorption and reflection capac- 
ity of complicated plastic compounds 
is determined in the first instance by 
the nature of pigments and _ fillers. 
The time history of energy absorption 
is not only dependent on the kind of 
plastic surfaces but to a high degree 
on the thermal conductivity or insul- 
ating properties of the base material. 
Disregarding extreme cases, the tem- 
perature of the material tends to 
reach a constant value. This constant 
temperature is brought about by an 
equilibrium of energy which in turn 
is caused by: 
1. reflection from the surfaces 
» the air above the surfaces blow- 
ing away part of the heat 
dissipation into bodies adjoining 
in the rear and at the sides. 
As soon as the temperature reaches 
constancy, there is an equilibrium be- 
tween energy supply and dissipation. 
In principle, the maximum tempera- 
tures adopted by well insulated plastic 
films on the backside may be found 
mathematically in ease the absorption 
capacity and the intensity of radia- 
tion are known. Tests conducted are 
described, types of radiation, meas- 
urement of temperatures and maxi- 
mum temperatures reached by differ- 
ently pigmented films are reviewed 
the same as equations found are ex- 
plained, The effect of irradiation dur- 
ing atomie explosions as occurred in 
Las Vegas is briefly touched. 


PRACTICAL FINDINGS ABOUT 
DOUBLE SCREW EXTRUDERS 
AND THEIR EVALUATION — 
kK. Tanner 

The conditions prevailing in double 
screw extruders upon processing of 
thermoplastics were investigated and 
proper evaluation led to a sub-division 
of problems arising from two differ- 
ent groups of thermoplastics: a. PVC; 
b. Polyethylene. All other thermo- 
plastics may be grouped in one of 
these two categories. The problem of 
air bubbles in extruded profiles could 
be eliminated by cooling the hopper 
and sereening of the feed opening in 
order to allow free exit of air re- 
pelled from the barrel. Absolutely 
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bubble-free extruded shapes were ob 
tained by this method, 

While thermoplastics with a certain 
share in plasticizer or lubricants pro- 
duced flawless shapes and _ profiles, 
extrusion of suspension polymers free 
from lubricants or plasticizer-free 
PVC was entirely unsatisfactory 
since such melts still contained un 
dissolved granules which showed as 
fish eyes in the product. Since no 
measures taken, such screens, 
grinding of residual granules or dif- 
ferent diameters of the two screws, 
had the desired effect, but often only 
worsened the situation, residual gran- 
ules were taken from the melt and 
examined. It was found that such 
fish eyes consist of a hard core sur- 
rounded by a higher viscous layer 
which remains plastic-elastic towards 
the core and protects the core against 
all attacks of processing. The vis- 
cosity gradient between the immedi- 
ute surrounding of the core and the 
melt is so great that friction alone 
will no longer suffice to reduce the 
halo within the time the material still 
remains in the barrel. Of the three 
alternatives to remedy the situation: 
1. extension of the melting zone 
2. closer definition of the physical 
data of high polymers by the producer 
+. equalization in viscosity the 
melting zone, the latter produced sat- 
isfactory results. 

In case the barrel or the screw or 
both are cooled in the last part of 
the melting zone, the viscosity of the 
melt augments more rapidly than the 
halo around residual granules. As 
soon as the viscosity of the melt and 
that of the halo approach, the pro- 
tective effect of the latter is elimin- 
ated and the granule is subjected to 
the energy of flow, the gradient of 
the plasticizer concentration becomes 
greater and within a short time the 
core homogenizes with the rest of the 
melt. At the same time the pressure 
increases due to the increase in 
viscosity which brakes the speed of 
flow. This is a means to control the 
pressure, 

Practical examination of theoretical 
considerations led to the construction 
of a new double screw extruder in 
which the main screw is equipped 
with an extension screw of decreasing 
pitch (known in single screw ex- 
truders). The extension barrel is 
equipped for both heating and cool- 
ing. The volumetric pickup rate of 
the extension screw is slightly lowe) 
than the rate of discharge from the 
double screws, thus achieving an in- 
crease in pressure upon shifting the 
melt from the double screws to the 
extension screw. Temperature in the 
barrel is so controlled that the end 
of the double screws is identical with 
the start of the melting zone. A 
decrease in temperature by 20°C. was 
found necessary in all tests. Lesser 
cooling than by 10°C. did not have 
the desired effect, a higher decrease 
in temperature impedes reheating of 


the mass to the temperature required 
for flawless extrusion within the re- 
maining period of time. 

A further advantage of the ex- 
tension screw lies in the suppression 
of any pulsation in the extruder and 
equalization of slight irregularities in 
feeding. So-called “elephant skins” 
were completely eliminated. Any fix 
tures in the extruder head aimed at 
au reduction of the cross section are 
rendered superfluous by this design. 
Two types of machines have been 
built according to above principles by 
Messrs. Leistritz of Nuernberg, viz. 
type LSP &2 with a screw diameter 
of 82 mm and type LSP 120 with a 
120 mm screw diameter. These types 
of extruders are described in detail. 
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GREAT BRITAIN 
BRITISH PLASTICS 
Vol. 29, Aug., 1956 


Abstracter: Evert A, Mol 


DEVELOPMENTS IN THE U-.S.A., 
PART I. 

This article discusses developments 
in materials, equipment and process- 
ing as they were presented at the 7th 
National Exposition in New York, 
organized by the Society of Plasties 
Industry, Inc. 

The field has been covered pretty 
thoroughly, so thoroughly that some 
of the developments may even be new 
to the American readers, Of the ma- 
terials, special attention is paid to 
the polyolefines (including polypro- 
pylenes and polyethylenes of different 
densities), vinyls, both rigid and plas- 
ticized, polystyrenes (and copolymers 
with, for instance, acrylonitrile and 
methyl styrene), acrylics, cellulosics, 
pentaerythritol derivatives, polyesters 
and epoxides for laminates and pheno- 
lies. In the processing department 
it is remarked that the trend is 
toward quicker and more auto- 
matic production. In extrusion, two 
new designs by Reed Prentice are 
discussed in some detail, to know, 
the Autoflow 20V and the Autoflow 
100H. The latter machine has been 
designed so as to exploit as fully as 
possible the potentialities of adiabatic 
extrusion. 


THE SIGNIFICANCE OF 
VERGENCE-DIVERGENCE EX- 
TRUDERS & MIXERS — M. SS. 
Frenkel. 

This article, which is a_ sort of 
general windup of the three papers 
by the same author on the subject 
of convergence-divergence in extru- 
ders and mixers, does not in my 
opinion help much to clarify the 
principles. The what the author calls 
self-evident features are sometimes 
rather difficult to visualize. 

(Please turn to Page 46) 
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Heliogen 
Green GA 


Heliogen. 
COLORS 


Particularly for 


PASTEL SHADES 


in Plastics 
Heliogen 
Green GB 


Phthalocyanine pigments 
unequalled for... brilliance of shade... 


fastness to light...tinctorial value 


Heliogen Colors are supplied in powder or presscake in the presence of aromatic solvents—with the ex 
form—according to the user’s requirements. Com- ception of Heliogen Blue BRA Powder CF. All are 
pounders of plastics—and particularly the Vinyl relatively heat stable—particularly the Heliogen 
plastics standardize on these colors for their ease Blue BG Powder which is outstanding in this respect 


of handling, their chemical stability and their bril- 


} 


To help you meet your particular requirements as 
liance. (This page was printed with inks made trom 


Sia chap? to qualities, method and ease of application, let us 
re ( r as lt il Te 
the Heliogen Colors a 1dicater send you our free new specifications booklet on 


The powders are noted for ease ol grinding. The Heliogen Colors or call on the services of our 
corresponding presscakes flush readily into the Technical Department. Please address your inquiry 
plasticizers normally used. All are non-crystallizing to Department 49. 


fiom Research, to Roabily. 


GENERAL DYESTUFF COMPANY 


A SALES GENERAL ANILINE FILM f J 


435 HUDSON STREET e- NEW YORK 14, NEW YORK 
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(Continued from Page 44) 


CONTINUOUS RESIN INJECTION 
FOR GLASS FIBRE MOULDING — 
J. Rees 
I paper more or less a con 
nuatiot of i paper by the same 
ithor entitled, “Consistency in Glass 


Fiber Reinforced Moulding.” It de- 


cribed equipment wherein the accel- 

d and catalyzed resin is actually 
njeeted into the glass fiber that al 
ready in position in the moulding 
tools. The manufacture of these 


moulding tools, built of a glass cloth 
and resin, discussed, The operation 


is uited for continuous mass. pro- 


duct on 


Vol. 29, Sept., 1956 
PLASTICIZERS FOR P. V. C. 
1. Phillips, B.Sc. and P. G. Youde 


This is a review of the theory and 
practice of plasticizers for polyvinyl 
chloride. The discussion is nowhere 


very detailed but a lot of territory 
has been covered. The basic require 
ments of a plasticizer and the plasti- 
cizers in common use are discussed 
briefly. The practice followed in asses- 
ing plasticizers is that used in the 
laboratories of British Geon Ltd. The 
rest of the article is devoted to re- 
porting a number of physical and 
electrical properties of — polyvinyl 
chloride compounds containing vari- 
ous plasticizers. Those reported are: 
tensile strength, elongation at break, 
100% modulus, softness, specific grav- 
ity, cold flex temperature, volume 
resistivity, power factor, water ab- 
sorption and gasoline leaching for 
the following plasticizers at 50% con- 
eentration Di-ethyl-hexyl-phthalate, 
Di-C;C,-phthalate, Tritolyl phosphate, 
Di-ethyl-hexyl-sebacate, polypropylene 
adipate, and Hyear 1512. In the case 
of Di-ethyl-hexyl-phthalate, the same 
properties have also been given as a 
function of the plasticizer content for 
20-50 parts of DOP per 100°) parts 
ght 

The main article is followed by a 
separate chapter by E, Chadwick on 
future developments. The author re- 


marks that few major changes are 
evident in the United Kingdom. Few 
of the many new phthalates available 
in the United States are in commer 
cial production in England. The same 
ron for the self-stabilizing epoxide 
plasticizers. A list of recent patents 
in the field, many of them covering 


polymeri plasticizers closes this 


PROGRESS IN THE SPARK 
MACHINING OF DIES — 


\nonymous 


In this process re cently developed 
in the United Kingdom and on the 
Continent, eleetro-erosion is) put to 


work for metal removal. The spark 
process is divided into two types, the 
relaxation circuit process and_ the 
oscillating cireuit) process. both 
processes a very high temperature, 


Fort 


which is greatly restricted, is pro- 
duced on the surface of the work 
and has the effect of removing small 
particles from the materials. The 
article describes a number of com- 
mercially available semi-automatic 
machines developed in England, Ger- 
many and Switzerland. The main ad- 
vantage of the process is the fact 
that it is possible to produce complex 
die shapes in a variety of steels with- 
out the need for post heat treatment 
and consequently loss of close toler- 
ance dimensions. With correct ad- 
justment of erosion speed, an ex- 
cellent surface finish can be obtained 
that can be polished more quickly by 
conventional means than a machined 
surface. 


DEVELOPMENTS IN THE UNITED 
STATES, Part 2 

The second and last part of this 
series discusses the trend in appli- 
cations in the United States. Mention 
is made of the increasing use of poly- 
ethylene film in agriculture and build- 
ing and of the tremendous develop- 
ment of plastic foams. 


HARD-WEARING MONOFILA- 
MENTS REPLACE TRADITIONAL 
MATERIALS 

Five classes of plastic monofila- 
ments are discussed. Three of these, 
nylon, polystyrene and polyvinyl 
chloride have their main application 
in the brush industry. A wide variety 
of industrial, domestic and __ toilet 
brushes is on the market. Another 
application of nylon monofilaments is 
aus sutures. For ready identification by 
surgeons, each diameter of monofila- 
ments bears a distinctive color fixed 
on the monofilament by vat-dyeing. 
Another large volume application for 
nylon monofilament is, of course, fish- 
ing lines and racquet strings. The 
other two plastics, polyethylene and 
polyvinylidene chloride are largely 
used in woven form; weaving, knitt- 
ing, braiding and lace making tech- 
niques can be used, Recently a mono- 
filament, Courlene X3, has been intro- 
duced based on high density polyethy- 
lene. It still floats on water but its 
tenacity is much higher than in the 
ordinary type; softening temperature 
and melting temperature are also bet- 
ter. Heat shrinkage is less, a cloth 
stable in boiling water can be woven 


with it. 


ITALY 
POLIPLASTI 


; Jan., Feb., 1956 


Abstracter: Alfred L. Alk 


INTERESTING DEVELOPMENTS 
IN PLASTICS SEEN THE 
UNITED STATES — Manlio Muzzoli 
A report on the new developments 
in reinforced plastics seen by the 
author during a recent visit to the 


United States. He discusses poly- 
esters, epoxies and phenolic resins. 
The article is illustrated with photo- 
graphs of typical end-products and 


with descriptive pictures of various 
weaves of glass and other fibers 
which are discussed in the text. 


POLYVINYL CHLORIDE — Luciano 
Bologna 

A detailed discussion of the manu- 
facture, properties and formulation of 
polyvinyl chloride. How PVC is poly- 
merized in solution, in mass, in sus- 
pension and in emulsion is presented 
with the remark that only the latter 
two methods are currently commer- 
cial. Emulsion and solution polymers 
are compared for particle size, be- 
havior with cold plasticizer, behavior 
when worked with hot plasticizer, 
mechanical properties of completed 
formulations, transparency, electrical 
resistivity and heat and light 
stability. 


NOTES ON POSTFORMING OF 
THERMOPLASTIC SHEETS — 
Alfredo Turchetto 

Postforming has advantages over 
injection molding for a great number 
of commercial applications including 
size of pieces formable and less criti- 
eal conditions during formation. 
Production in the of such 
articles increased 100° from 1954 to 
1955. Methods of postforming are ex- 
plained in the text and with drawings 
and photographs of equipment and 


products. 


SWEDEN 
SWEDISH PLASTIC ASSOCIATION 
TECHNICAL BULLETIN 
Volume XI, Nr. 5 (Cl) February, 1956 


Abstracter: Walter Werber 


DURABILITY OF GLUE BONDSs- 
A. Wissing, Stockholm. 

The adhesive strength and dura- 
bility of several synthetic glues are 
discussed in detail and = conelusions 
are drawn as to the shape and con- 
dition under which maximum dura- 
bility can be achieved. Humidity con- 
ditions seem to be an important fact 
in glueing, particularly wood and 
hints are given to improve existing 
glueing techniques. 


Volume XI, Nr. 6 (Fl) February, 1956 
ANALYSIS OF THE IMPACT 
STRENGTH OF DIFFERENT STY- 
RENE FORMULATIONS — by H. 
Hogberg, Telefon A. B. Ericsson, 
Stockholm, 

The author compares the impact 
strength of four different Styrene 
Formulations when molded under dif- 
ferent molding conditions and arrives 
at certain conclusions showing what 


(Please turn to Page 48) 
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AKING EXTRUSION 


Edited by 8. D. Sackett 
Technical Service Associate 
: Monsanto Chemical Company 


Springfield, Massachusetts 


Double-Screw Extruders vs. Single-Screw Extruders 


In the July 1956 SPEaking of Extrusion column there appeared 
an extract of a more complete article on extrusion by Mr. E. Gaspar, 
Chief Designer, Projectile & Engineering Co. of England. The extract 
dealt with a comparison of single and twin-screw ertruders. This 
month’s column consists of a letter from an extrusion firm with 
considerable experience with twin-screw machines. Mr. Hogan, President 
of Lawrence Process Co. of Lawrence, Mass. outlines some of their 
experience with twin-serew machines. Also included is a reply from 
Mr. Gaspar covering several controversial points. 

The editor appreciates the interest shown by these two parties in 
giving us the benefit of their broad erperience. It is honed that others 
who have factual information concerning this or other problems of ex 
trusion will share this information with the industry through this 
column, 

If you have a problem of general interest concerning extrusion, let 
us hear from you and we will attempt to get a qualified author to dis- 
cuss your problem. Address all inquiries to the editor of this column. 


R.D.S. 
SPE Journal the basic premises, as put out by Mr 
Security Bank Building Gaspar and edited by Mr. Sackett of 
Athens, Ohio Monsanto. For instance, in the twin 
screw extruder, a most important 
Attention: Mr. Jesse H. Day factor completely ignored was the 
Dear Mr. Day: compression ratio or the volumetric 


decrease irom the feed 
through the final flights on twin 
screw extruders, This compression 
of from 4:1 to 5:1 creates a tremen 
; z dous pressure, and working of ma 

We started in extrusion about 5 a resultant gener 
years ago with absolutely no know!l- 


In your July 1956 SPE Journal | 
read with considerable interest under 
“Speaking of Extrusion,” the article 
on single and double screw extruders. 


ation, 

edge of the art, but with a 10 year Contrary to your article, we find 
background in injection molding and that the heating of the material is 
calendering. not done entirely by conduction. As a 

In deciding to go into extrusion, matter of fact, on non-filled com- 
the engineering aspects of twin pounds (such as transparent garden 
screws versus the single screw de- hose) we are limited in output by the 
cided us to start out with the twin speed of the machine, as the heat 
screw machine. generated is directly relative to the 

We still have no experience what- speed of the screws, 
soever on. single screw extruders, As there is, in our particular twin 
but our success and experience with screw machines, no provision for cool- 
twin screw machines now puts us, we ing the screws, we are limited in cer- 
feel, in the class of experts if only tain compounds to a definite output 
because I know of only one othe because of the adiabatie action of the 
company in the United States who twin screw machine. 
has had any success or continued sat Once brought up to heat, on cleat 
isfaction with multi-screw extruders, garden hose and like compounds, no 
when used for extruding profiles. heat input is used and actual temper- 

We have to disagree with most of ature levels are maintained entirely 
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by rate of extrusion. 

On filled compounds, the sheat 
developed even in the metering sec 
tion is tremendous and we at times 
have trouble feeding because com 
pounding begins right at the inlet 
opening of the barrel. 

On oceasions, such as during break 
downs upon removing the barrel, one 
can see material almost completely 
compounded two or three inches 
ahead of the feed opening. 

It should also be pointed out that 
in a double serew extruder, all dies, 
adapters, and breaker plates can be 
taken off and the machine may be 
run with compounded material being 
delivered from the tips of the screws 
in a 3” diameter slug. 

This is true for dry blend as well 
as for pellets, both of which we use 

It might also be pointed out that 
we color-feed right at our extruder, 
proportioning and metering our color 
in the neighborhood of 14 to 1l'2s% 
and get complete color dispersion and 
mixture in high speed, high relative 
output, extrusion. 

Regarding feeding ai screw 
machine, we completely “chokefeed” 
and make no attempt whatsoever to 
regulate or meter material going into 
the extruder. 

Mr. Gaspar’s statement on mechani 
cal limitations and that the material 
has to be metered in is completely 
opposite to our every day practice on 
seven twin-screw extruders. We feel 
that the heating elements, plus the 
shear on material between the screws 
and against the barrel, plus the posi 
tive compression put on material, 
gives a tremendous compounding 
action to the material, either dry 
blend or granules. 

Mr. Gaspar’s statement about ma 
terial delivered at the die end of the 
machine and that the resistance and 
flow of material through the breaker 
plate and sereen pack system causes 
a pressure build-up exactly the 
same way as a single screw machine, 
to us Is substantially incorrect, 

A breaker plate and screen pack is 
generally needed in single screw, 
as We understand it, to build up a 
resistance which aids, and to a great 
extent, causes material to compound. 

In practice, we generally run with 
out sereens. 

One of the greatest disadvantages 
we have found to the double screw 
extruder is the bearing system. Due 
to the nature of the beast, there is 
very little room in which place 
thrust bearings of the roller type, 
because of the close center-to-center 
distance between the two adjacent 
screws. 

This necessitates a flat surface 
thrust washer where oil under pres 
sure creates a film against which 
the screws ride. 

We have completely redesigned and 
changed the thrust bearing and screw 


Forty 


4 
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Dearing ystem as well as the oil 
ystem on our machines. Production 
nd cost figures show that our twin- 


extruders give about 200 
pounds per hour on a 1.35 gravity 


PVC stock with a 10 H.P. 

running at 80° to 900 rated load. 
Die cro section has very little 
do with rates or motor load, Thus 

ret about 20> pounds per hour 

utput per one HIP input. Capital 

nvestment-wise we pay about $50 

vr pound output per hour for our 
ce extruder cost. 

It would be 
omparison of various size extruders 
types, and also against 
mills, and new type com- 
pounding: equipment. 


motor 


interesting to have a 


trious 


5 
of 


Very truly yours, 
Edward F. Hogan, l’resident 
THE LAWRENCE PROCESS 


1G COMPANY, INC. 
ee 
2ZIst September, 1956 
Mr. Edward F. Hogan, 
President 
‘3 The Lawrence Process Company, Ine. 
A One Clark Street, 
Re North Andover, Mass., U.S.A. 
Dear Mr. Hogan, 
‘ I was most interested to read your 
\4 comments on the article in the July 
ssue of the S.PLE. Journal to 
receive ai detailed criticism from a 
twin serew enthusiast. 

Our differences are largely due to 
the faet that two widely differing ma- 
terials are taken as the basis for 

comment, 

The writer’s paper, of which the 
irticle referred to was only an ex- 
tract, wus based on a series of ex- 

periments carried out on polyethy- 
sf lene, which is at present the most 
ft commonly used material, Your criti- 
? cism is based largely on experience 
with P.V.C. materials. Since the 
specific heat of most P.V.C. materials 
\ is only just over half that of poly- 
& ethylene and its viscosity is very high 
; over the whole “melt” range, it is 
much easier to heat that material by 
mechanical working. 

Assuming a material egress tem 
_ perature of 160-170°C., a delivery of 


200) Ibo hr. of P.V.C. would require 
’ an energy input of about 7's h.p. If 
at this output the motors on your 
ie. machines are supplying only 8& or 9 
h.p. and no energy is being put in by 
i heater bands, it would appear that 
your machines are the ideal heat 
; transfer devices having an efficiency 
in the region of 90°. I would not 
say this is impossible, but an efficiency 
of 60-70° would be far more feasible 
and it is quite likely that larger en- 
ergy contributions are being made by 
the heaters than you appreciate. 
2 In order to deliver a similar quan 
tity of Polyethylene at about 140°C. 
energy would have to be supplied at 


Forty eight 


the rate of 15 h.p. with 100% effici 
ency. Thus the machines which you 
have could not work adiabatically on 
this material. 

teferring to the statement that on 
stripping the machine it is possible 
material almost completely 
compounded near the feed opening, | 
would suggest that this may be a 
somewhat misleading piece of evi- 
dence. A certain time delay in- 
evitable in dismantling any machine 
and the heat absorbed from the barre! 
during the breakdown period would 
be sufficient to gel material lying in 
the screws. 


to see 


Colour dispersion for general com- 
mercial extrusion is a relatively easy 
process, and can probably be carried 
out satisfactorily even on twin screw 
machines. The real criterion of dis- 
persion is the ability of a machine to 
disperse carbon black in Polyethylene 
sufficiently uniformly to be a_ pro- 
tection against ultra violet radiation. 
Tests carried out in this country in- 
dicate that this can be done on a 
single screw machine at one pass, but 
it has not so far been possible on 
twin screw machines. 

I was interested to hear that your 
extruders are continuously choke fed, 
since all British and European twin 
screw machines are fitted with meter- 
ing devices to control the rate of 
feed. However, it is not surprising 
under these conditions that the bear- 
ing assemblies on the machines in 
question have been completely re- 
designed to cater for this choke feed- 
ing. Even allowing for a re-designed 
system, I would like to know how 
frequently the modified thrust bear- 
ing is changed. Since the bearing as- 
semblies on these machines were ad- 
mitted to be so inadequate that they 
had to be re-designed, it appears that, 
in effect, you agree with my refer- 
ence to the mechanical limitations 
of commercially obtainable twin screw 
machines. 


It is difficult to see how there can 
be any disagreement with the state- 
ment that a pressure build-up occurs 
in the machine, whether it be a single 
or a twin serew variety. The rate at 
which material passes through a die 
orifice is determined by the pressure 
built up by the screws. The flow 
mechanism in the breaker plate and 
die system is surely independent of 
the type of extruder. 

I shall be very interested to hear 
from you in regard to your experience 
on Polyethylene, and I am sure every- 
body in the field of extrusion will 
agree that we still have a lot to learn. 


Yours sincerely, 


GASPAR 

Chief Designer 

for THE PROJECTILE & 
ENGINEERING COMPANY, 
LIMITED, 


AROUND THE WORLD 
(Cont'd from page 48) 


techniques and cycles have to be used 
to achieve maximum strength and 
uniform quality. Different methods of 
testing impact strength are discussed 
and two different designs of testbars 
are used to arrive at these findings. 


Volume XI, Nr. 10, March, 1956 
PRINTING ON PVC AND 
POLYETHYLENE by H. Koehler, 
AB G map Trelleborg, Sweden. 


The author discusses the difficulty 
of achieving a good print on PVC 
and the necessity of using a property 
formulated ink for that material. 
Polyethylene, owing to its resistance 
to every solvent used in the ink 
manufacture has to be — treated 
especially for the printing process and 
only with such treated material can 
satisfactory printing results be ob- 
tained. 


Volume XI, Nr. 11 (G2) March, 1956 


DIES AND HEADS EX- 
TRUSION MACHINES — Gerhard 
Schenkel, Hannover — Wulfel Ger- 


many. 


The author discusses in great detail 
and with the help of many drawings 
the great variety of dies and cross 
heads, used in extruding tubes, blow 
ing of film, ete. Many different meth 
ods are discussed and the author 
draws on his evidently great experi- 
ence to different production 
problems by different means. Advan- 
tages and disadvantages of various 
designs are discussed and theological 
requirements of die design as well 
as its relation to screw construction 


solve 


are mentioned briefly. 


Volume XI, Nr. 13, April, 1956 
POLYTETRAFLUORETHYLENE — 
by J. Gadsby, Welwyn Garden City, 
Herts, England. 

The author traces the history and 
development of this material, its 
manufacture, properties, applications 
and discusses in detail some of the 
problems incurred in its fabrication 
methods. A property chart attached 
to the article explains some of the 
unusual characteristics. 


Volume XI, Nr. 14, April, 1956 
MANUFACTURE AND APPLICA- 
TIONS OF ALKYD MOLDING 
COMPOUNDS. 


Manufacturing methods prop- 
erties of different types of this ma- 
terial are discussed thoroughly. A 
number of useful hints and recom- 
mendations are given with regard to 
the molding techniques. 
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Western New England 


Edited by 


Charles P. O'Donnell 


Vonsanto Chemical Co. 


Ny naneld, Vassacl] usett 


Mold Construction and Design 
C. P. O'Donnell 


A panel discussion on “Mold Con 
struction and Design” was the high 
light of the Western New England 
Section’s October 3rd meeting. Held 
in the Terminal Building of Con 
necticut’s Bradley Field, S.R.O. 
group of more than one hundred 
twenty persons were present. Mr. 
Alvino Aliberti, A & M Tool & Dis 
Co., Ine. served as moderator and in 
troduced the panelists, Mr. Theodore 
Underwood, V.P., Standard Tool Con 
pany, Leominster, Massachusetts; 
Mr. Frederick Hogan, V.P., Marland 
Mold Company, Pittsfield, Mass; Mr. 
Ernest Csaszar, Eagle Tool & Die 
Company, Newark, New Jersey. 


Each panelist gave a brief intro 
ductory talk outlining his particula 
approach to mold design and con 
struction, some of the difficulties en 
countered, and possible solutions. An 
intensive open discussion period fol 
lowed wherein each panelist answet 
ed questions from the audience in 
light of his company’s operations and 
his own experience, 


Mr. Underwood touched on com 
mon problems in the building of auto 
matie injection molds in his opening 
talk. He felt that too often a mold 
tended to overload the machine it was 
designed for as far as shot, weight, 
plasticizing capacity or number of 
cavities were concerned. A second 
point brought out was the importance 
of effective mold temperature control 
and the necessity for designing the 
cooling into the original mold design. 
Not only design, but material speci 
fication plays an important part at 
this stage. Beryllium copper was used 
us an example of good designing 
When it is specified for small cores 
or core pins to carrying cooling ten 
peratures where it is impractical te 
transmit the coolant through the part 

Another consideration in good mold 


design is the proper de-gating 
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part to suit mold operation. In- this 
area Mr. Underwood discussed part 
ing line gating, 3 part molding, hot 
runner molding and the advantages 
of each, Ejeetion of parts also was 
touched on, and the need for positive 
ejection, especially in automatic oper- 
ations. The part must be ejected cleat 
of the core, and the knockout pins, 
stripper rings, ete., Must not cause 
it to hang up. Here the speaker brief 
ly outlined several ejection metheds 
and their advantages and disadvant 
ages before concluding his talk with 
the observation that too often com 
petitive bidding prevents the incor 
poration of all features necessary for 
good automatie molding. 

Mr. Fred Hogan described the tool 
maker as the artist of the machine 
age. This artist, working his craft on 
metals, supplies the tools from which 
most modern-day manufactured items 
are made. These molds most often 
are steel, beryllium copper, or are 
eleetro-plated. 

In the steel mold area Mr. Hogan 
said that a steel with mold hardening 
qualities was used up to a few years 
ago. Pre-hardened steel then began 
to receive notice in an attempt to cut 
costs. Two basic reasons for consider 
ing hardened steel was the support 
the tough core lent to finished sur 
faces, and the quality of thin sections 
When used for high production runs. 

However, the speaker claimed his 
particular company found mold hard 
ening steel was. still the preferred 
type in most instances. With this 
steel the raw stock pre-machined 
and rough-sized and then machined 
to shape. Hobbing, profile or lathing 

ay then be needed. Profiling might 
necessitate splining, which would 
mean a rough eut, then a trip to a 
bench man to remove tool marks, 
finishing of the splining, ete. 

At this point the mold is heat 
treated to impart hardness, then goes 


back to assembly to assemble the 
to the frame. Finally the complet: 
unit is sent to polish for the shine 
Which not only improves its appea 
ance but makes for non-sticking op 
eration. In conelusion M) Hogar 
stated that there is) no secret o 
mumbo-jumbo to good mold making, 
just clear thinking and common set 
followed by hard work as) outlined 
in the preceding steps. The other two 
panelists heartily agreed with M) 
Hogan’s observation. 

The third panelist, Mt borne 
Csuszar of Eagle Tool & Machin 
Co., Newark, New Jersey, gave a 
introductory talk on mold make) 
molder relationships and the need fer 
knowledge of molding technique 
the mold-maker’s plant 

As Mr. Csaszar pointed out, wit 
the increasing use of automation an 
resultant automatic de-gating, there 
is a need for closer relationships be 
tween mold-maker and molder, job 
for job. At present it) appears that 
too much is taken for granted, the 
mold-maker being expected to know 
technical matters outside of his theld 
without) preliminary explanation by 
the molder. 


Here the panel member gave as it 
example a request for a mold design 
which presumed extensive moldet 


knowledge on the mold-maker’s purt, 
the design to be supplied within thre 
days! Again, Mr. Csaszar had a 12 
cavity mold given to him which pre 
duced many poor units. Through 
study of the molder’s operation ly 
was able to reduce the cavities to & 
which permitted more efficient opera 
tion, and jumped the production rat 
by 330% though working with 

less cavities. 


In closing, the speaker discussed 


the question of tolerance and the 
inherent dangers, such as shrinkage, 
which should be allowed for ino care 
fully worked out dimensions. Here he 
interjected a comment favor of 
pre hardened steel which allows ad 
justments in dimensions after being 


eveled. 

In the lively panel diSeusston pre 
ceding the meeting’s close, close at 
tention was paid to mold cost ind 
methods used to arrive at them In 
the mold-design end, Mr. Underwood 
and Mr. Hogan pointed out that they 
preferred to work up their own de 
sign and make the mold; Mr. Csaszat 
favored working with the customer’ 
design all underlined the need for 
close cooperation, 

During the panel discussion, a M) 
Welch of the Kansas City Section 
brought up short-run Kirksite mold 
and Kirksite injection molds. H 
pointed out that some Kansas Citys 
Companies had success with 
these molds, on running ,000 
shots on such a tool, He asked for 
a consensus on Kirksite values, whicl 
was supplied from both panel nal 


audience members. 
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Pioneer Valley 


Plastics In The Electronics Industry 
John T. Moore 


Pioneer Valley met at Wachusett 
Country Club, West Boylston, Massa- 
chusetts on October 4th. There were 
approximately 65 members and guests 
present, 

Mr. Bailey, Membership Chairman, 
reminded the Section of the drive for 
new members which runs until a 
prize drawing at the December meet- 
ing. 

Mr. Schreiter introduced the five 
newest members-in-process, Messrs. 
Johnson, Scott, David, Pethybridge, 
and Deems. He also introduced visit- 
ing guests, Chet Ackerson of Foster- 
Grant Company and Ken Boyer of 
Modern Plastics Machinery. 

Mr. Berger introduced the speaker 
for the evening, Mr. Ralph L. Mon- 
dano, whose subject was “Some In- 
teresting Aspects Of Plastics In The 
Kleectronies Industry.” 

Mr. Mondano is at present Depart- 
ment Manager of Plastics Operations 
in the Research Division at Raytheon 
Mfg. Company. He is a member of 
ASME., A.S.T.E. and A.C.S. He is 
currently president of the Eastern 
New England Section of S.P.E. He 


Kentuckiana 


Polyethylene's 


R. O. 


The October meeting of the Ken- 
tuckiana Section of the SPE was held 
Wednesday evening, October 17, 19D6 
aut Bauers Restaurant with 24 mem- 
bers and guests present. We were 
pleased to welcome the followiag 
guests and hope to have them back 
again soon: J. T. Roach, Glen Blinzler, 
Ray Hodges, Bud Hoyt, Mack Lee, 
Ed Cooley, Bill Croll and Dan Wise. 

A short business meeting followed 
dinner at which time Ed Roberts and 
Dr. S. Spaulding reported on the 
progress of the Student Guidance 
Committee of the L.E. & S.C. Eight 
names have been submitted to the 
Board of Directors from which four 
are to be elected to openings on the 
Board. All members will receive bal- 
lots on which to cast their votes dur- 
ing November. Also, our officers for 
1957 will be elected at the November 
meeting of the Board of Directors. 

Following the business portion of 
the meeting, a very interesting and 
informative talk was given by Mr. 
James T. Roach, of the Phillips 
Chemical Company on “Marlex 50 
Polyethylene.” Mr. Roach’s talk cov- 


Fifty 


is a registered professional engineer, 
State of Massachusetts, has 
written and published several articles 
for electronics and plastic tooling. 
Mr. Mondano’s talk concerned some 
of the difficult problems solved in 
manufacturing radomes and radar re- 
flectors. Epoxy resins in conjunction 
with glass fabrics and honeycomb 
structures or foamed alkyd _inter- 
layers are used in the construction. 
Mr. Mondano explained and_illus- 
trated the extreme dimensional toler- 
ances required these electronic 
components. He stressed the  flexi- 
bility in properties attainable through 
the use of epoxy-polyamids and 
epoxy-polysulfides. Numerous sam- 
ples were exhibited of the work done 
at Raytheon. It was reported that the 
work had progressed to a point so 
that about 100,000 pounds of epoxy 
materials were used by Raytheon in 
the past year. A demonstration of 
the production of a foamed isocyo- 
nate stimulated many interesting 
questions. The question period fol- 
lowing showed the keen interest of 
the audience in these developments. 


Properties, Uses 


Carhart 


ered the properties and application 
for this material as well as its fabri- 
cation characteristics. It was pointed 
out that Marlex 50 can be fabricated 
readily in Standard plastics process- 
ing equipment. It differs from con- 
ventional polyethylene in that it has 
a higher degree of crystallinity, a 
higher density and a higher softening 
temperature. Numerous samples were 
shown to indicate the wide range of 
applications for the material. It was 
also pointed out by Mr. Roach that 
by varying operating conditions and 
changing the feedstocks, a whole 
family of new plastics can be pro- 
duced. 


A few notes of interest about some 
of our members: Ray Eschenauer is 
now with General Electric Company 
at Appliance Park; Jim Feller has 
joined Hoosier-Cardinal Company 
and Milo Buzzee has joined Tube 
Turns Plastics, Ine. 


Jack Berutich is in the process of 
purchasing a new home and _ trans- 
ferring his headquarters from De- 
eatur to Louisville. 


Connecticut 


Vacuum Forming 


Low Cost Molds 


David Mersey 


A talk on “Vacuum Forming Molds” 
was given by Abraham Falkin of 
Metalmold Forming Co. before 55 
members and guests at the American 
Brass Co. Country Club. 

The field of vacuum forming has 
opened a new field of low cost mold 
making. However, low cost does not 
necessarily mean ‘cheap,’ nor does it 
mean low cost in all applications. As 
in other fields of molding the tool 
cost must be evaluated in terms of 
the over-all production problem. The 
lowest cost molds are made of plaster 
or wood, however, these have very 
definite limitations and are recom- 
mended for making samples, proto- 
types, and small production runs. The 
plaster tends to caleify and scale 
under constantly fluctuating heats. In 
addition the surface of the end prod- 
uct may have areas which are dull 
and glossy. Wood molds may repro- 
duce the wood texture, and where 
the mold is made of many sections of 
wood, the changing temperatures may 
produce laminating. 

For medium quantity runs, molds 
were recommended made of thermo- 
setting resins, such as, epoxies and 
furanes. These work out especially 
well with sheet stock of polyethylene, 
styrenes, and vinyls. Epoxy resin has 
been successfully used in a_ single 
pouring 36 x 42 x 5 inches. The great- 
est disadvantage of the resin mold is 
that it does not permit an efficient 
cooling system, which is permitted in 
east aluminum or shell molds. 

On the asset side, aluminum molds 
are very durable, and are especially 
efficient for the application of large 
industrial pieces such as door liners. 
In this application, the lines are 
simple and the panel does not have 
too many curves. Cooling is no prob- 
lem. As liabilities, the aluminum 
mold has a high shrinkage factor; 
evacuation holes must be kept small; 
and the cost of finishing the mold is 
quite high. 

The most efficient mold is the shell 
type made by spraying a_ zinc- 
aluminum alloy shell to a_ thickness 
of ‘s to 3/16 of an inch. Cooling 
coils may be soldered to the inside of 
this shell; then the shell is mounted 
(or filled) over a thermosetting back- 
ing. This backing is usually an epoxy. 
This type mold gives absolute fidelity, 
and has an exceedingly small shrink- 
age ... 0.005 overall. 

Dick Sealise told us that he and 
Armand Marcucill have incorporated 
as Dickmont Plastics Corp., at Stam- 
ford, and are already in full operation. 


SPE JOURNAL, December, 1956 


t 
“f 
4 
tre 
3 
| 
tr 
‘ 


Latest Developments In Extrusion 


R. Bostwick 


The regular meeting of the Newark 
Section on October 10 was one of the 
best attended in several years, with 
126 members and guests at the din- 
ner and an audience of approximately 
200 people for the panel discussion 
on extrusion. 

The panel, discussing “Latest De- 
velopments in the Field of Extrusion,” 
consisted of H. E. Buecken of Na- 
tional Rubber Machinery Co., A. A. 
Kaufman of Prodex Co., W. H. Wil- 
lert of F. W. Egan & Co., and L. D. 
Yokana of Hartig Engine & Machine 
Co. The moderator was Dr. J. F. 
Carley, Engineering Editor of Mod- 
ern Plastics magazine. 

Hans Buecken spoke first, covering 
“Adiabatic Extrusion: What it Is, 
How it’s Done.” The principal char- 
acteristic of adiabatic extrusion is 
that all the heat put into the material 
is generated’ internally through 
mechanical working. This has also 
been called autothermal auto- 
genous extrusion. High screw speeds 
are required. High and uniform ma- 
terial temperatures can be generated 
this way. Localized overheating is 
minimized because the barrel does 
not have to be hotter than the materi- 
al. Most, but not all, thermoplastics 
are adaptable to this technique. Ny- 
lon, for example, is not considered 
suitable. 

In adiabatic extrusion, the extruder 
heaters are used at the start at nor- 
mal temperature settings. Once ex- 
trusion has started, screw speed is 
increased and  pyrometer controls 
lowered until the system comes into 
a balance where the drive energy is 
supplying all the heat. Screw design 
is very important, with a compression 
ratio of 2/1 recommended for granu- 
lar feed. The speaker recommended 
a length/diameter ratio of 15/1 for 
polystyrene and 20/1 for polyethy- 
lene. The screw must be designed for 
the material and temperature to be 
used. Cooling of the screw is not 
used. Screw speeds of at least 150 
to 200 rpm are recommended. 

The next speaker, Al Kaufman, dis- 
eussed “Extruder Drives and Trans- 
missions.” He stressed the need for 
drives which would stand the loads 
imposed. He pointed out that where 
power transmissions operate at con- 
stant torque the motor must have 
excess capacity in order to transmit 
power at low speeds. He covered the 
several types of transmissions and 
said that he preferred the herring- 
bone reducer type. Worm transmis- 
sions are cheap, but give only up to 
65% power transmission. A_ disad- 
vantage of chain transmissions is that 
the chains may stretch. 
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The herringbone reducers transmit 
up to 98% of the power. This type 
of transmission requires perfect mesh 
ing of the gears. The gear drive 
should be separated from the thrust 
assembly. There should be a flexible 
coupling in between. For the thrust 
bearing, Mr. Kaufman recommended 
an SKF spherical rolling thrust. It 
absorbs greater loads than other bear- 
ings. The life span is dependent on 
pressure and varies inversely with 
the cube of pressure at the die. 

The third speaker, Bill Willert, 
covered “Pros and Cons of Heating 
Systems for Extrusion Cylinders.” 
Three methods in use are steam, hot 
oil and electrical heating. Steam is 
the oldest system, offering cooling as 
well as heating. It has temperature 
limitations and is not always avail 
able. Hot oil circulation systems suf- 
fer from high maintenance costs. 
Electrical resistance heater bands are 
the most common source of heat. The 
electrical heating system requires an 
additional cooling system. The speak- 
er discussed several cooling systems, 
such as cold water cooling, air cool- 


ing tubes under the heaters and 
various designs of cooling by blow 
ng air. He discussed in some detail 
his own system based on a condense) 
above the barrel. Mr. Willert © pre 
dicted that the heating of the future 
would be 60 eyele induction heating 

The final speaker, Lucien Yokana, 
discussed “Effects of Different Screw 
Lengths on Extrusion.” Some advan 
tages that go with increasing length 
diameter ratios are higher and more 
uniform pressures, better heating, 
better mixing and increase in output. 
These factors can be related to bette: 
product quality. It is also possible 
with longer screws to use a lowe? 
temperature gradient. im 
portant for extrusion of saran, 

Screws with an LD ratio of 30 
to are now being manufactured 
and seem of interest in the com 
pounding of carbon black poly 
ethylene. In addition, venting be 
utilized with the longer screws, This 
is of great importance for moisture 
sensitive materials, 

There was spirited discussion 
period following the prepared speeches 
which was finally terminated by the 
lateness of the hour. 

Door prizes were donated by Stokes 
Co., Nixon Nitration Co. and Wheelco 
Co, 

Our best congratulations to ou 
hard-working National Director, Pete 
Simmons, for his promotion at Dow. 


Stepless temperature Control 


Requirements. 


% Closest Control 

% Save power 

% Prolong Heater Life 
% Adjustable Band 
Without tubes or relays, this unique 
instrument modulates input to suit de- 


mand. Proved in wide use. Write for 
Bulletin JS. 


4359-B W. Montrose Ave. 
Chicago 41, Illinois 


TUBELESS, MULTI-LOAD 


Improved Model JS Series GARDSMAN 
Stepless Controllers by WEST. One 
Instrument Handles a Range of Wattage 


* Manual Reset 


% Simplest Operation — 
One Knob 


% Least Maintenance 


WEST 
CORPORATION 

CHICAGO 
SALES OFFICES IN PRINCIPAL CI 


Fifty one 


4 
Newark > 
| 
> 
— 
be 
i 
\ 
| 
| 
THe 


R.I. & S.E. Mass 
Electroforming 


Of Plastic Molds 


Glenn A. Tanner 


The October meeting of the Rhode 


Island and Southeastern Massachu- 


ett Section was held Thursday, 


October 25th, at Wayland Manor, 
Providence, R. Thirty-three mem- 
bers turned out to hear Mr. S. Fialk- 
Mf, of Camin Laboratories, speak on 
‘Eleetroforming of Plastic Molds and 
Dies” and to partake of usually excel- 
lent roast beef dinner furnished by 
Wayland Manor. 

Mr. Fialkoff said, at the outset, 
that although there are many ad- 


to eleetroforming the 
method of reproducing cavities, that 
price is not one of these advan- 
tinge If the cavity can be machined, 


then that would be a cheaper method 
of production, Similarly, if the part 
can be hobbed, it should be hobbed. 

However, if these methods are 
overly difficult) or expensive because 
if complicated shapes, tolerance re 
quirements, deep cavities, or other 

milar reasons, electroforming should 
be investigated. 

Klectroforming has the ability of 
exactly reproducing, in size and finish, 
the master, which has been furnished. 
The method will not damage or dis- 
color an expensive hobb, and so the 
piece can be held with perfect  pre- 
cision and all cavities will have iden 
tical dimensions. 

{nother great advantage of electro- 
formed cavities is the fact that they 
do not corrode during down time of 
the mold. Since nickel is the plating 
metal, the eavities have a hardness 
of Rockwell C43, without heat treat. 

Since eleetroforming will duplicate 
exactly the size and finish of the 
master which is furnished, consider- 
ation should be given in advance as 
to how accurate this master should 
be. This master should be hardened 
teel to prevent physical damage dur- 
ing the handling of the master in the 
process, Wherever a large number of 
cavities are to be made. However, 
Where a small number of cavities are 
to be reproduced, aluminum or brass 
masters can be used for 2 to 4 
cavities. Single cavities can be repro 
duced from plastic masters. Where 
cavities are desired, which have un 
dereuts, these can be reproduced from 
flexible masters. 

Since even on the most ideal pieces, 
nickel can be plated at a rate of .010 
per hour, the thickness of the deposit 

a great factor in the cost. This is 
not only true because of the addition 
al metal but because of the additional 
time required to produce it. For this 
reason, even a simple cavity will re 
quire $35.00 to $40.00) per cavity to 
reproduce 


flu 


Also, because of the proportion be- 


tween the wall thickness and the 


cost, many experiments have been 
run with this method of cavity pro 
duction, using various metals to back 
up the cavity. In some cases, epoxy 
resins can be used, sprayed brass car 
be used, but fundamentally, the mass 
backing for these cavities is still an 
open item. 

After Mr. Fialkoff’s talk, Mr. 
Hugold Anderson announced the ten- 
tative plans for the December, Christ- 
mas Party. President Edward Rose 
urged members to mail in their bal 
lots for the election of directors and 
to send in their dues if this had not 
already been done. 

A number of prizes were donated 
by Rumford Plastics. 


Kansas City 
Color Slides Shown 
Of Russia, Germany 
John E. Ferguson 


On October 3, 1956, the Kansas City 
Section held its monthly meeting on 
the Country Club Plaza at Milleman’s 


restaurant. The feature speaker for 
the evening was Mr. Don Kitterman 
of National Products, Kansas City. 

Mr. Kitterman first presented color- 
ed slides taken during a trip into 
Russia which held the complete atten- 
tion of the audience for over an hour. 
Mr. Kitterman’s pictures also included 
scenes from a Frankfort, Germany, 
plasties company revealing their 
equipment, facility and personnel. 
Afterwards, there was a discussion 
period concluded by a question and 
answer period. 

Mr. Al Werner of St. Louis attend- 
ed the meeting and gave a. brief 
resume of his section’s progress in 
organization of the 1957 National 
meeting. 

Prior to the meeting, the section’s 
Soard of Directors met to discuss the 
forthcoming election of new officers 
und to receive the report of the pro- 
gram committee. The latter group 
outlined work to date on a program 
to enlighten purchasing people in the 
greater Kansas City area on plastic 
materials and processes. Each subject 
selected will be assigned to a respon- 
sible member of the section for a 
fifteen minute presentation to be ac- 
companied by visual aids, where pos- 
sible. This program will encompass 
three meeting nights. 


WEW! 


STANDARD 


COMPRESSION MOLD BASES 


“Tailor-Made” FOR STOKES MODELS 800 & 741 PRESSES 


HERE'S ADDED SAVINGS AND 


TROUBLE-FREE PERFORMANCE 
FOR COMPRESSION MOLDERS..! 


Available in D-M-E No. 1 or No. 2 Steel. 
Cavity plates ground Flat and Square. 
Complete range of Cavity Plate thicknesses. 
Ready to install cavities or inserts. 
Leader pins and bushings—Precision Ground. 
Ejector bars drilled to suit K-O Rods. 


Write TODAY for Complete 
Prices and Spectfications../ 


D-M-E 611-C x 107%”) 
For Stokes Model 800 Press 


D-M-E 1315-C (13" x 15”) 
For Stokes Model 741 Press 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNichols Road — Detroit 12, Michigan 
Branches in Hillside, N.J., Chicago, Ill., Cleveland, O. & Los Angeles, Calif. 
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Toledo subject was done in a_ professional 
‘esti ‘roand 


and highly interesting manner 
covered both industrial and home de 


Interior Decoration, sign problems and their treatment. 


Design Problems 
F. B. Rosenberger 
On Wednesday night, October 17th, Plans for Spring 


the Toledo Section of the Society of 


Plastics Engineers held their “Ladies Full-Day Session 


Night” party at the Hillcrest Hotel. 


Baltimore-Wash. 


Sixty-six people, a new high in at W. C. Rainer 
tendance for this annual affair, en- The first meeting of the 1956-57 
joyed the cocktail nour, dinner and season took place on October 9th at 
the program which followed. Westinghouse Air Arm Division at 
In addition to many door prizes 7:15 PLM. E.S.T. The meeting was 
which were drawn by the ladies, the preceded by a dinner at 6:15 P.M. 
after-dinner portion of the party was 54 were present. 
enlivened by a raffle for a mink searf President Irv Wolock opened the 
which was won by Mrs. Erik Kohler. meeting by thanking Westinghouse 
Bob DeBrock and Ted Gordon were for its hospitality and Ken Brown in 
in charge of the arrangements for the particular for arranging the plant 
door prizes, place favors and mink tour. Al Lightbody was called on to 
scarf drawing. give a run-down of the program for 
The program of the evening was the year. Bernie Ackhammer outlined 
presented by Mr. Morton Allison of “Meeting in Miniature” which will 
the J. F. Bennett Studios who discuss- be a full day of meetings plus a tour 
ed “Interior Decoration and Design of the Naval Ordinance Laboratory at 
Problems.” Mr. Allison demonstrated Silver Spring, Maryland, on March 
the color harmony points of his dis- 12, 1957. Six technical papers are 
cussion in a most interesting fashion needed, Abstracts thereof should be 
With many new and unusual fabric sent to Frank Reinhart or Bernie 
samples and in addition emphasized Ackhammer. President Wolock point- 
those areas where plastics and syn- ed out that we have a house hospital 
thetic fibers were particularly effect- ity committee in both Washington 
ive. Mr. Allison’s treatment of the and Baltimore; that Shelton Moore 


is heading up the membership com 
mittee and Al Perry the nominating 
committee; that Bernie Ackhamme) 
is chairman of a committee to do 
something constructive with the §$1, 
200 in the treasury of B-W Section 
Al Lightbody reported on the con 
mittee on metals for Plastics Mold 
that the SPE is cooperating with th: 
ASM as a joint committe: Frank 
Reinhart, National Director, reported 
that the SPE Journal was in the 
black at the end of the fiseal veal 
June 30th. 

The plant tour started 7:50 
Groups of eight were formed for cor 
venience, each being conducted 
guide, Points of interest were: the 
Hydraulic Test Lab., Flight) Simu 
lator Lab., Radio Interference 
Receiver Development Lab., the Flight 
Test Center for evaluation and in 
flight development of Air Arm Sys 
tems, Materials and Standards Lab 
and Environmental Test Lab., wher 
fungus testing, impact shock, salt 
spray, sand and dust, humidity, ex 
plosion, and high altitude tests are 
conducted. Other areas of interest 
were the Fosterite Laboratory wher 
MAGAMP magnetic amplifiers, trans 
formers and other components are 
encapsulated and impregnated; the 
Gyro Precision Assembly Room, Plat 
ing Room and Paint Shop, 

profitable evening was by 
all. Thanks to Westinghouse. 


ANNOUNCING THE NEW IMPCO 


MODEL HA28-600 


28-32 OUNCES 


28-32 ounces SEND FOR BULLETIN P-113 
Injection Plunger Speed... 175” per minute l m p Rp O D 
Adjustable to 600 tons MACHINERY INC. 
Adjustable to 30 inches 


Motor.........+......-60 HP — 220 440V — 60C — 3 Ph 
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Engineering Inspection, Measurement 
And Testing 


H. C. Towne and R. Colebourne, Philosophical Library 
Inc., 15 E. 40th St., N.Y. 16, N.Y. 192 pp, 13 chapters, 
more than 200 illustrations. Price $8.75. 

This book is recommended by its authors as a text- 
book of metrology for use in technical colleges. It was 
written and printed in Great Britain to serve students 
preparing for examinations and engineers engaged in 
precision measurement and inspection. 

A large selection of fundamental ideas is presented 
in brief, though adequate treatment. Statistical control 
of dimensions is an example in which the basic principles 
are presented in six pages with enough detail for an en- 
gineer to acquire sufficient knowledge to understand a 
statistical control system well. Basie principles of stand- 
ardization are covered in a discussion of most of the 
classical ideas in the field. Some important principles of 
precision measurement of machined parts are discussed 
and illustrated in easily understood simplicity. 

The book proceeds to a discussion of measuring in- 
struments after providing a thorough theoretical back- 
ground of physical principles. Vernier, micrometer, and 
dial instruments are discussed in several ramifications and 
specialized measuring instruments. Optical, pneumatic, and 
electrical comparators receive much attention, along with 
their applications in production control of dimensions. 

Serew thread measurements and surface finish test- 
ing are thoroughly treated in two chapters. Many other 
items of everyday shop usage are covered in a remark- 
ably complete treatise inclosed in such a thin volume. 

We can go along with the authors’ recommendation 
of this book as a college text for the fundamentals. How- 
ever, we question the value of the explanations of British 
measuring tools for our students. The book should be use- 
ful for American engineers in practice, and possibly the 
description of British equipment would be an advantage 
for comparison purposes. 

Gordon B. Thayer 


Atoms and Energy 
H. S. W. Massey, Philosophical Library, Inc., 15 E. 
40th Street, New York 16, New York. Price $4.75. 168 


Pages. 

This is a wonderfully written, easy to read book, on 
the elementary chemistry and physics as related to the 
rapidly growing field of atomic energy use. As an intro- 
duction to the subject, it covers in straight forward man- 
ner the basic facts in the relationship of the component 
parts of matter, The chemistry and physics laws govern- 
ing their behavior are explained and illustrated so that 
the reader readily follows the author. 

Professor Massey has also taken a look at the re- 
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search operations of today in the field of atomic energy 
and at the peaceful application of this energy for medical 
and industrial uses. Military applications are also covered. 
The last chapter covers present day research in pure 
atomic physics on such subjects as: cosmi¢e rays, mesons, 


neutrons, and others. 

The book is characterized by its light, breezy style 
that makes use of illustration and examples to bring its 
point home. There are occasions when the reader will 
note strictly English expressions and terms but no diffi- 
culty will result. This is an excellent book for its intended 
use: an introduction to Atoms and Energy. 

J. C. Stansel 


Detroit 


Plastics—Present and Future 
At Detroit's Second Local Conference 


Combining dissemination of technical information 
with relaxation again proved a successful formula for 
SPE’s Detroit Section’s 2nd Annual Conference, Septem- 
ber 21 and 22, at the St. Clair River Inn and Country Club, 
St. Clair, Michigan. The Conference theme was “Plastics— 
Present and Future.” 

“Ten-Year Look at Plastics,” delivered by Earl L. 
Kroppscott, Manager of Molding Materials, Dow Chemical 
Company, at the dinner meeting Friday after a day of 
golf, boating, and fishing, was one of six outstanding 
papers heard by an audience composed of members from 
surrounding Sections as well as those of the Detroit 
Section. J. H. Kuhn, Detroit Section President, and Vice 
President of MacDonald Manufacturing Company, very 
ably presided over this session, contributing considerably 
to its success. The introduction was made by SPE execu- 
tive secretary, James R. Davidson. 

Papers presented at the Saturday morning session 
were: “Penton—A New Thermoplastic Polymer,” E. W. 
Cronin, Hercules Powder Co., Wilmington, Del.; “Intro- 
duction of Brazing into Manufacture of Die Cast and 
Plastic Dies,” Philip D. Pilibosian, Standard Steel Treat- 
ing Co., Detroit; “A New Technique in Injection Molding 
Control of Injection Pressure,” Fred C. Means, Fellows 
Gear Shaper Co., Springfield, Vt.; “Key Points on Plastic 
Pipe — Materials — Properties — Uses — Potential,” 
Don Gray, Dow Chemical Co., Midland. 

Presiding at Saturday’s dinner session was Fred E. 
Schwab, V. P., Detroit Section, and President, Schwab 
Plastics Corporation. Jerome L. Formo, National SPE 
President, Supervisor, Minneapolis Honeywell Co., made 
the introduction, and “Automatic Tooling at Chrysler 
Corporation’s Mound Road Engine Plant,” was presented 
by Russell Lee Bearss, Chrysler Corporation. 

Program Chairman Iver T. Freeman, Dist. Mgr., Reed 
Prentice, has increased interest in Detroit’s Section’s An- 
nual Conference, which promises to become a firm tradi- 
tion, with members now looking forward to next year’s 
meeting. 


“Plastics for Electronics” is the theme of the 
Regional Technical Conference to be presented on 
June 14, 1957 at M.I.T., in Cambridge, Mass. Further 
information may be had by writing to the general 
chairman Ralph Mondano, Raytheon Mfg. Co., Foun- 
dry Ave., Waltham, Mass. 
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Article Index to Volume 12, 1956 
The Society of Plastics Engineers Journal 


Asbestos Reinforcements for Plastics Laminates 
by D. V. Rosato Pe. 24, August 


tomic Radiation and Polymers 


by L. A. Wall Pg. 17, March 
Automatic Injection Molding 
by D. H. Lewis Pg. 28, March 


Jasic Factors to be Considered in Developing Cost 
of Molds by J, A. Kavanaugh Pg. 37, October 
The Calculation of Roll Separating Forces in the 
Calendering and Milling of Plasties 
by F. D. Dexter and D. I, Marshal! Pg. 17, April 


‘ast-In Heaters by W. H. Norton Pg. 28, June 


~ 


‘ellulose Propionate Molding Compounds 
by D. A. Jones 

‘haracteristics of Biaxially Stretch-Oriented Acrylics 
by D. A. Hurst Pg, 18, May 


Pg. 36, August 


~ 


‘ompression and Transfer Molding of Guided 
Missile Parts 
by L. B. Keller and W. R. MceGlone Pg. 32, April 
‘ontrol of Chemical and Physical Factors in the 
Application of Casting Resins 
by Peter L. Nichols 
Definitive Specifications for Plastics Materials 
by W. C. Wall and R. E. Brooks 
Designing With Transparent Plastics 
by A. M. Blumenfeld 
Effect of Addition of High Melting Waxes to 
Polyethylene by Gerhard Benthin Pg. 21, November 


Pe, Novembet 
Pg. 28, May 


Pg. 28, February 


The Effects of Explosions on Plastics 
by H. A. Perry, Jr. Pg. 13, July 
Effects of Fabrication on Properties of 
Polytetrafluoroethylene Resins 
by P. E. Thomas, J. F. Lontz, C, A. Sperati 
and J. L. McPherson Pg. 89, June 
Etfects of Foaming Catalysts on the Hydrolysis- 
Aging of Urethane Foams 
by Joseph Winkler 
The Effect of Heat Treatment on the Polishability 
of Mold Steels by E. E. Lull Pg. 30, April 


Pg. 23, November 


Effects of Multiaxial Stretching on Crazing and 
Other Properties of Transparent Plastics 
by L. Wolock and D. George Pg, 20, February 


The Engineering of Purchased Molds 


by J. C. O’Brien Pg. 17, July 
Epoxy-Base Adhesives in the Aircraft Industry 
by W. Bandaruk Pe, 20, August 


Epoxy Resins for Plastics Tooling 

by L. R. Sparrow Pg. 32, March 
Epoxy Resins in Electrical Applications 

by H. Rudoff and A. J. Rzeszotarski__Pg. 31, February 
Equation for Tension Creep of Three Unfilled Thermo- 

plastics 

by W. N. Findley and G. Khosla 
Flow Behavior of Phenolics Under Molding Conditions 

by D. 1. Marshall Pg. 25, September 
Holofol Process by Walter Opavsky Pg. 26, December 
Impact Testing as a Measure of Toughness 

by C. H. Adams, G. B. Jackson, and R,. A. 

McCarthy Pg. 13, March 


Pg. 20, December 
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The Importance of Engineering Talent 
by H. S. Ruekberg Pe. 43, September 
Industrial Applications for Dispersions of Vinyl 
Resins by R. L. Norum Pg. 21, January 
Injection Molding of Vinyl Chloride Dry Blends 
by C. W. Bulkley 


Injection Molding Research ... Today and Tomorrow 


Pg. 14, February 


by J. Eveland, H. J. Karam and 

C. K. Beyer ou), May 
Internal Pressure Distribution in Molding Phenolic 

Test Bars by J. M. Rausch and 

W. Orvis Pe. 24, January 
Irradiation of Plastics by D. S. Ballantine Pg. 27, July 
The Maceaferri Heating Cylinder 

Discussion Pp. 55, May 
The Macecaferri Injection Molding Heating Chamber 

by M. Maceaferri and R. B. 

Mckee, Jr. 
Measuring the Effect of Plasticized Vinyls on Impact 

Polystyrene by R, R. Dixon Pe. 17, October 


Pg. 11, February 


Melt Fracture Extrudate Roughness in Plastics 


Extrusion by J. P. Tordella Pg. 36, February 
4 Method for Evaluating Low Temperature Shock 
Resistance by L. S. Buchoff Pp. 34, August 
A New Development in Extraction—Extrusion The 
Vacuum Extruder Screw 


by Ek. C. Bernhardt Pp. 40, March 
New Fields for Plastics 

by J. O. Reinecke Py. 34, September 
A New Measure of Plastic Moldability 

by Don B. Semeyn Pp. 15, May 
Non-Glass Reinforcement for Plastics 

by Johan Bjorksten Pg. 24, March 
Painting and Metallizing Plastics 

by Lloyd Fk, Parks Pe. 17, February 


Painting and Metallizing of Plasties—VPart II 
by Lloyd EF, Parks Pe. 35, March 


Plastics—Paper Combinations 


by k. C. Jahn and V. T. Stannet Pe. 32, January 
Pastushin “GFR” Plastic Process 

by Chris Mireau Pe. 13, December 
Plug-Assist Forming by J. W. Mighton Pp. 83, June 


Polyester Laminates, Fire Resistant 

by John K. Allen Pe. 30, June 
Polyethylene—Past and Future by G. W. Jargstortf 

and G. F. Kirkpatrick Pe. 25, June 
Polysulfide Liquid Polymer and Modified Epoxy 

Resin Casting Compounds by A. J. Breslau 


and K. R. Cranker Py. 36, September 
Polyurethane Foams by C. J. Harrington Pg. 19, October 


A Potting Compound and Mold for Precision Potting 

by W. H, Crandell Pp, 20, July 
The Prediction of Long Time Stress Rupture Data 

from Short Time Tests by R. H. Carey 

and Ek. T. Oskin Pp. 21, March 
Prehardened Mold Steels for the Plasties Industry 


by B, L. Johnson Pg. 37, January 
Problems and Trends in European Extruder Design 
by Kk, Gaspar Py. 23, October 
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CLASSIFIED ADS 


Situations Open... 


PLASTICS PROCESS ENGINEER 


Our Company is now building a multi-million 
dollar plant with new laboratory facilities located 
along the Ohio River. 

We need an experienced Plastics Development 
Engineer familiar with injection molding and or 
extrusion of thermoplastics to take charge of eval- 
uation projects of new thermoplastics molding 
materials, 

For personal interview arrangements with our 
Technieal Director at National SPE Meeting, St. 
Louis, January 16-18, 1957. 

Please Write: Emery Hall, Personnel Director 

MARBON CHEMICAL DIVISION 
P.O. Box 2001—Gary, Indiana 
Borg-Warner Corporation 


CHIEF ENGINEER 

Must have Engineering education and experience in 
plastics, capable of general supervision of industrial engi- 
neering, estimating, tooling and plant maintenance. Plant 
does custom and proprietary compression and injection 
molding. Company entering its 25th year and expanding. 
Give complete resume of education, experience and past 
earnings. Box 3656, SPE Journal, 34 FE. Putnam Avenue, 
Greenwich, Conn. 


VINYLS 

We have an exceptional opportunity for a chemical 
engineer with two-five years’ experience in application 
research in processing, compounding and formulating of 
polyvinyl chloride compositions. We prefer experience in 
calendered plastics, either film or sheeting. A familiarity 
with pilot plant and manufacturing operations is desirable. 
This is a career opportunity with the oldest manufacturer 
of floor and wall coverings in the country, with liberal 
employee benefits; a nationally-known, multi-plant, pro- 
gressive organization. Write with full resume including 
salary desired to Warren F. Bietch, Personnel Adminis- 
trator, Congoleum-Nairn, Inc., 195 Belgrove Drive, Kearny, 
N. J. 


PLASTICS ENGINEER 


Capable of developing products and 
tion controls. Knowledge of plastic materials, pro- 
cessing and tooling helpful. This is an opportunity 
for the right man to join a fast growing injection 
molding organization. ME graduate or equivalent 
ik practical experience desirable. Modern plant within 
from Chicago. Reply box SPE 


produc- 


two hours x56, 


Journal. 


Fifty sir 


Index To Volume 12, 1956... 


(Continued from Page 55) 


Protective Potting of Glass Vacuum Tubes and 
Ceramic Capacitors by A, A. Benderly, J. W. 
Tidler and B. Greene 

Pyrogallol as a Reducing Agent 
by S. H. Wein 

A Radically New Press and Mold for Mass 
Production of Large Plastics Shapes 
by C. H. Van Hartesveldt 

Reinforced Plastics in Aircraft and Guided Missiles 
by William FE. Braham 

Reinforced Plastics in the Construction of External 
Pressure Vessels by F. R, Barnet and 
C. L. 

Reinforced Plastic Springs by F. W. Reinhart 


__Pg. 30, August 


_.Pg. 35, January 


Pg. 24, July 


Pg. 87, June 


Lloyd _._Pg. 15, August 


and S. B. Newman Pg. 11, August 


Safety Procedures in the Plastics Plant 
by J. R. MeCullough 

Service Temperature Characteristics of Molded 
Acrylic Parts by J. J. Gouza and 
N. Robertson 

Solids Conveying in Extruders by W. H. Darnell 
and BF. A. J. Mol 

The State of the Society by 
Frank W. Reinhart 

Stepless and Three-Position Temperature Controls 
for Extrusion Equipment by 


Pg. 39, October 


Pg. 19, September 
Pg. 29, April 


Pg. 44, April 


Richard K. West Pg. 81, June 


Ten-Year Look at Plastics 
by E. L. Kropscott 
Viscosity Data for Extruder Flow Equations by 

R. D. Sackett 


Y, hw 


Acheson Dispersed Pigments Co. 
Allied Chemical and Dye Corp., National Aniline Div. 
American Cyanamid Co. 
Antara Div., General Aniline and Film Corp. 
Bakelite Co., A Div. of Union Carbide and Carbon Corp. 
Celanese Corp. of America 7 
Detroit Mold Engineering Co. 
Enjay Co., Ine. 
Escambia Chemical Corp. 
Frank W. Egan and Co. 
General Aniline and Film Corp., Antara Div. 
General Dyestuff Co. 
Hercules Powder Co. 
Improved Machinery, Inc. 
Monsanto Chemical Co. 
National Aniline Div., Allied Chemical and Dye Corp. 
National Distillers Products Corp., 

U. S. Industrial Chemicals Div. 
Shell Chemical Corp. 
Union Carbide and Carbon Corp., 
U.S. Industrial Chemical Co., 

Div. of National Distillers Products Corp. 
West Instrument Corp. 


takelite Co. 


Pg. 18, December 


Pg. October 
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new higher-quality cyclohexanone 
from a new basic source! 


NADONE is the brand name for National Cyclo- available in tank cars or drums from our well-situ- 
hexanone .. . highest quality volume-production ated plant at Hopewell, Virginia. 


cyclohexanone offered. Minimum purity 99.09; ! 
Working samples of NADONE are available to 


National Aniline now gives the resin, plastics, coat- show prospective users its exceptional quality. 
ings and chemical industries a dependable new 

source of supply. Production is fully integrated Bulletin 1-19 gives properties, reactions, suggested 
within Allied Chemical and volume is freely uses and bibliography. Use the convenient coupon. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION Please send copy of Bulletin 1-19 to: 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Akron Atlanta Boston Charlotte Chattanooga Chicago NAME 
Columbus, Ga. Greensboro LosAngeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto | 
COMPANY 


- 
é 
” 
H. 
e 
> 
M-6 


ox) 


~ 
~— 


HI-LITE ON 
hercocel® 


Hercocel — Hercules * cellulose acetate — 
another member of the growing Hercules 


plastics family, keeps products on the move 


in design, production, and sales. The 


General Electric Portable Mixer is typical of 


the products that take advantage of this 


versatile material. Its flame-resistant 


housing, beautifully styled for the modern 


kitchen, is lightweight but strong, chip 


proof and stain-resistant — an example of 


the many products today that rely on 


economical, easy-to-mold Hercocel. 


for 


better housewares 


Hi-fax, the new ethylene polymer to be made by the Hercules process, 
4 brings a new range of exciting properties to housewares. A completely 
new plastic, Hi-fax offers a combination of unique properties 

never before available. 


Here’s what Hi-fax brings to housewares: 


Hi-fax can be sterilized! Products made with Hi-fax can be 
immersed in boiling water without distortion. 


Hi-fax is four times as rigid! Provides four to five times the 
rigidity of regular polyethylene. 


Hi-fax is twice as strong! Has double the strength of 
conventional polyethylene. 


Hi-fax has improved resistance to solvents and greases! 
Has a fluid permeability of only ‘4 that of regular polyethylene. 


All this plus: a richly colorful, lustrous finish. Easy to mold or 
fabricate by conventional methods. 


That’s why: People who have seen Hi-fax agree it’s the plastic of 
tomorrow for tomorrow's superior products. Whether you make or 
design toys, housewares, industrial moldings, sheet and film, pipe, 
bottles, or electrical insulation, you'll want to learn more about how 
Hi-fax can improve existing products or help launch new ones. 


Cellulose Products Department 


HERCULES POWDER COMPANY id 


930 King St., Wilmington 99, Del. 
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E. C. Fries 


James T. O'Reilly 


Carl F. Massopust 


EK. C. Fries is chief engineer of the thermoplastics 
division of Auburn Plasties, Ine., where he has served 
since 1937, starting with actual operation of production 
compression and injection molds. He graduated in 19387 
from Bliss Electrical School, Washington, D, C. 

D. A. Davis has been a plastics engineer at General 
electric since 1958, currently serving in development in 
the chemistry laboratory of the major appliances division. 
His current assignment is in the field of vacuum forming 
and foam insulation. He is at present also finishing the 
work for an M.S. degree in chemistry at the University 
of Louisville. 

Samuel H. Greenwood was recently appointed man- 
iger of the press division of F. J. Stokes Corp., Phila- 


delphia. He has been closely associated with the plasties 


Samuel H. Greenwood 


Fittu 


Robert H. Kittner 


C. N. Sprankle 


industry since joining Stokes in 1949, He is a graduate of 
Case Institute of Technology (1941). 


C. N. Sprankle has been sales manager of the film 
and sheet division of Plax Corp., for the past six years. 
The preceding seven years were spent with Sandee Manu- 
facturing, custom extruders of plastics materials, as vice 
president and sales manager. Earlier experience was in 
the product development division of Sears, Roebuck, 
specializing in plastics. 

Robert H. Kittner is development director of Mobay 
Chemical Co., an affiliate company of Monsanto Chemi- 
cal Co. His major field of activity is the commercial de- 
velopment and marketing of new chemicals and _ plastic 
products. He has held this position since 1954. He earned 
a degree at Case Institute of Technology in 1928, and the 
Ch.E. degree at Columbus in 1929. 


William ©. Bracken is a member of the Hi-Fax sales 
group of Hercules Powder Company’s cellulose products 
department. He earned his degree in chemical engineer- 
ing from Tufts College in 1936, and after other experience 
he joined Hercules in 1939. He is a past national presi- 
dent of SPE, and is a member of «a number of technical 
societies. 

Eli A. Haddad is assistant director of technical ser- 
vice for Monsanto Chemical Co., where he is responsible 
for the technical service and development activities for 
the plastics division. He joined Monsanto in 1943 as re- 
search chemist. He earned his degree in chemistry at 
Holy Cross College in 1940 and has done graduate work 
at M.LT. 


(Please turn to page 58) 
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Technical Committees Reports 


The Professional Activities Groups 


The scope of P.A.G. is to further the progress, de- 
velopment, and enhancement of the Society and the in- 
dustry by- 

—Working to develop and disseminate engineering 
knowledge and technical data. 

Providing source of Technical Advisory Service. 

Helping to maintain proper balance in the activities 
of the Society by fostering each group’s interest, working 
in co-operation with other society activities and commit 
tees. 

All activities performed toward the accomplishment 
of these goals shall be in complete harmony with the ob- 
jects of the Society. 


n the task of organizing and activating P.A.G., we 
| sen faced with the need to: 

1. Determine definition and scope of P.A.G, 

2. Develop a procedures manual that would describe 
the organization and the method by which P.A.G. would 
accomplish its objectives. 

3. Organize and man the eleven approved Groups, and 
appoint necessary Liaison and Co-ordinators, 

All three of these major steps have now been accom- 
plished. We have presented the results to the October 10th 
Council meeting in Kansas City and have received Council 
approval. Our request for By-Law changes, as described 
in our procedures manual, was accepted for first reading. 

Listed below are the temporary chairmen of the eleven 
approved Groups, and the complete listing of Liaison and 
Co-ordinators. 

Plastics In Electrical Insulation 

Daniel I. Nitzberg, Hoover Electronics Co., 110 West 

Timonium Road, Timonium, Maryland 
Compression Molding 

Edward W. Vaill, Bakelite Company, 30 E. 42nd Street, 

New York, N.Y. 

Injection Molding 

Gustav G, Freygang, Rohm & Haas Co., Bristol, Pa. 
Laminating 

A. J. Green, 115 W. 39th Street, Wilmington, Del. 
Fabricating 

Clem J. Young, Crescent Plastics, Inc., 955 Diamond 

Ave., Evansville 7, Ind. 

Metals For Plastics Mold 

Charles Davis, Stokes Trenton, Inc., Box 213, Trenton 

9, New Jersey 
Extrusion 

John H. Myers, Dev. Engr. Department, Celanese 

Corp., Newark 5, N.J. 

Finishing 
Gordon K. Storin, 3 Forest Road, Lewiston Heights, 
Lewiston, N.Y. 


SPE JOURNAL, November, 1957 


Editer: Don Biklen 


Casting (Non-Elec.) 

Jerome D. Bassin, The Borden Company, 14 Johnsot 
Street, Bainbridge, N.Y. 

Forming 
Lawrence Barr, Plax Corporation, P.O. Box 1019, 
Hartford, Conn. 

Plastics In Building 
Dr. Lucius Gilman, Monsanto Chemical Co,, 
Station, Boston 49, Mass. 

Administrator: 

George W. Martin, Holyoke Plasties Corp., 178 Sai 
geant Street, Holyoke, Mass. 

Assistant Administrator and Education Committee Liaison: 
Dr. Norman A, Skow, Synthane Corp., Oaks, fa 

Meetings Committee Liaison: 

John A, Picard, The Dow Chemical Company, Midland, 
Michigan 

Technical Advisory Co-Ordinator: 

William O. Bracken, Hercules Powder Company, 
Wilmington, Delaware 

Publications Committee Liaison: 

Donald W. Biklen, Orangeburg Mfg. Company, Orange 
burg, New York 

Local Section P. A, C. Liaison: 
Thomas A. DeMareo, Monsanto Chemical Company, 
812 Monsanto Avenue, Springfield, Mass, 

Inter-Society Relations Committee Liaison: 

Jerome L. Formo, Chairman. Minneapolis Honeywell 
Regulator Co., 2743 Fourth Avenue, S., Minneapoli 
8, Minn. 

SPE—ASTM D-20 Group on Plastics Standards, Liaison: 
Arnold M. Varner, Chairman, R.F.D. #3. Fern Creek, 
Kentucky 

Abstracting Advisory: 

Dr. Jesse H. Day, S.P.E. Journal, Security Bank Build 
ing, Athens, Ohio 


Although we feel that our basie organizational stages 
are complete, P.A.G. is still in its infaney, and has not a 
yet had an opportunity to produce real activity—that is, 
with the exception of our Plasties in Electrical Insulation 
Group. This Group had the fortunate advantage of being 
the original Group formed, and also the advantage of 
having several of the most energetic and organization 
ally capable men available to carry out its organization 
They are now completely organized and include many 
task groups that are already enjoying considerable ac 
tivity. You will be hearing more from this Group, us we 
know that you will be hearing from all of our Profes 
sional Activity Groups. 

Each Group will hold its annual meeting in conjun 
tion with Antec Detroit in January. They will, at that time, 
elect their permanent officers for the coming year. 

Most of you are quite aware of the efforts of ou 
Local Section Liaison Chairman toward the co-ordination 
(and in some cases the organization), of Local Seetior 
Professional Activity Committees. Although these Local 
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Antec Moderators .. . (from page 56) 
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Donald R. Fegley 


William P. Gobeille 


Donald R. Fegley is the chief engineer of Reed-Pren- 
ive Corporation. 

He was employed as chief engineer of Consolidated 
Molded Products Corp., from 1939 to 1955 and associated 
with Doehler-Jarvis and Stanley G. Flagg & Company 
from 1933 to 1939, 

William P. Gobeille attended Purdue University and 
graduated with a B.S. in Mechanical Engineering. In 1943 
he was named Chief Planning Engineer for Ampco, Inc., a 
specialty bronze producer in Milwaukee, Wisconsin. He 
left to become Chief Engineer for Cruver Manufacturing 
ind later was named Works Manager. He started with 
\merican Motors Corporation, predecessor Nash-Kelvina- 
tor, in 1948 and now manages the Plastics Division. 


Technical Committee Reports(from page 57) 


Committees are not actually a part of P.A.G., we hope to 
achieve a well coordinated PAG/PAC combined program 
of activities. 

One of the important “fringe benefits” that we have 
enjoyed is in the many new S.P.E, Members that we can 
truly attribute to P.A.G. We feel that P.A.G. will quickly 
become a real and worthwhile factor in the membership 
area of S.PLE. One of the requisites of joining P.A.G. of 
course, is first being a member of S.P.E, 

Technical Advisory service is available, through our 
good T.A. Co-ordinator, for all who wish to forward re- 
quests. “Bill” Bracken is continuing to handle this activity 
in his usual highly efficient manner. 

In the not too distant future, we look forward to the 
reality of all phases of our Society being able to turn to 
P.A.G. for assistance, both advisory and actual. 

Each of our Group Chairmen is very hard at work 
completing his Group organization, including task groups, 
and individual scope. They will welcome volunteer members 
to their Groups. If you would like to participate in this 
very worthwhile activity, contact the chairman of the 
Group of your choice. We would suggest that you contact 
him directly at the address shown in the preceding listing. 

If perchance, the particular area of your interest is 
not represented in any of these eleven Groups, you may 
petition for another Group by forwarding a_ petition 
signed by ten members. Please forward any such petition 
to the attention of this Administrator for proper handling 
and action. 

Each Section President and National Director has a 
copy of our P.A.G. procedures manual. We are certain 
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that you will find these available to you to further ac- 
quaint yourself with the Professional Activity Groups, 

We will look forward to welcoming you to what we 

feel is to become one of the most active and worthwhile 
segments of our great Society of Plastics Engineers. 

George W. Martin 

P.A.G. Administrator 


Annual Financial Statement 
of the Society of Plastics Engineers 


July 27, 1957 
The Society of Plastics Engineers, Ince. 
34 East Putnam Avenue 
Greenwich, Connecticut 
... 1 have examined the books and records of The 
Society of Plastics Engineers, Ine. for the period 
July 1, 1956 through June 30, 1957 and found them 
maintained in accordance with accepted accounting 
principles applied on a basis consistent with that 
of the preceding year, with the exception of capital 
expenditures which were charged off in the fiscal 
year in which they were purchased. 


Respectfully submitted, 
Bruce Gordon 
Public Accountant 


THE SOCIETY OF PLASTICS ENGINEERS, INC. 
STATEMENT OF ASSETS ANID LIABILITIES 
AS AT JUNE 30, 1957 
ASSETS 


Current Assets 
Cash—First National 


Bank $29,127.14 
Petty Cash 76.93 
Total Operation 
Cash $29,204.07 
Cash Reserved—First Federal Savings 


and Loan 11,115.70 
Cash Reserved—The Seamen's Bank 
for Savings 
Advances—1958 Conference 
Accounts Receivable—Advertisers 
Inventory— Books and 
SPE Journals 


10,880.40 
2,168.45 
546.98 


5,977.10 


Total Current Assets $59,892.71 
Capital Assets 
Furniture and Fixtures 1.00 
Prepaid Items 2,181.46 


TOTAL ASSETS 62,075.17 
LIABILITIES ANI) SURPLUS 
Current Liabilities 
Accounts Payable—-Sections 
Accounts Payable and 
Accrued Expenses 
Payroll Taxes Payable 


2,182.24 


3,856.67 
649.63 


Total Current Liabilities 6,688.54 
Deferred Income 
1957 Conference 9,454.31 


Reserves 
Contingency— (Seamen’s FPank for 
Savings Contra) 
Research (First Federal Savings 
and Loan Contra) 
Total Reserves 
Surplus—Per Exhibit “C”’ 
TOTAL LIABILITIES ANI 
SURPLUS 


10,880.40 
11,115.70 
21,966.10 


23,936.22 


62,075.17 
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Whitlock Incorporates 

C. H. Whitlock Associates was re- 
cently incorporated and = are now 
known as Whitlock Associates, Inc. 
President is C. H. Whitlock, Vice- 
president is Mary G. Denny, and Sec- 
retary is Richard Denny. 


Four Marlex Melt Indices 


Marlex 50 resin, Phillips — rigid 


polyethylene, is now available in four 


melt indices, it was announced today 
by Phillips Chemical Co., a subsidi 
ary of the Phillips Petroleum Co. 

With the new range of melt indic- 
es, the applications of Marlex 50 
polyethylene, already being used in 
the textile, drug, housewares, indus- 
trial, and other fields, is enormously 
expanded, 

All four types of the improved 
plastic retain the original Marlex 50 
qualities of heat resistance, rigidity, 
and purity. The new advance means 
that processing time can be sharply 
reduced and that for the first time 
large molded items can be produced, 


Licensing Wanted 

Plastics manufacturers at Oyon- 
nax, France, are seeking through 
their association novel American or 
Canadian products which they would 
like to make and sell in France unde? 
a licensing arrangement. 

The French manufacturers — are 
especially interested in plastic pro- 
ducts such as novel packaging (box- 
es, wrappings, ete.) for confections, 
toiletries and similar items; novel 
household articles and gadgets; toys; 
advertising and promotion items. 

Such items could not be imported 
into France because of the present 
foreign exchange restrictions, but the 
French government permits payments 
of royalties in dollar currency and 
thereby offers an opportunity to 
American or Canadian manufactur- 
ers and patent holders to replace this 
export loss by a_ profitable income 
from licensing arrangements. 

Offers and inquiries may be direc- 
ted to the Council on Publie Rela 
tions, Inc., 366 Madison Avenue, New 
York, the representatives of the 


Oyonnax association in the United 
States and Canada. 
Fostarene Representative 

The re-appointment of H. Muehl- 


stein & Company, Inc. as national 
sales representatives for the full line 
of Fostarene polystyrene has |! 
announced by Joseph C. Foster, presi- 
dent of Foster Grant Co., Inc., Leo 


een 
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minster, Massachusetts, producers of 


Fostarene. 


Regional Plants 

The first step in the establishment 
of nation-wide regional plants, each 
with full manufacturing pro- 
cessing facilities, to service molders 
and extruders has been taken’ by 
Plastic Materials, Inc. of Hicksville, 
Long Island, N. Y. 

Mr Herbert Preiss, president of 
the company, has announced the 
opening of a Chicago plant and has 
indicated plans for new regional op- 
erations in other territories. 

Mr. Chris J. Runfola, vice-presi 
dent, will head the new plant. 


Blue Epoxy 

A blue epoxy resin compound, re- 
cently developed by Smooth-On Manu 
facturing Co. 572  Communipaw 
Avenue, Jersey City, N. J., has been 
specifically formulated for in 
hand lamination systems where sur- 
face hardness and resistance to abra- 
sion are essential, Sonite SC-2 has 
sufficient thixotropy for application 
as a heavy brush coat, without sag- 
ging, on a vertical surface. 


Revolutionary Electrode 

Aetna Electronic Corporation of 
Carle Place, L.I., New York, announces 
a revolutionary electrode that simpli- 
fies the treating of polyethylene film 
by bombarding the surface with sci- 
entifically controlled electrons. This 
electronic treater can be conveniently 
mounted on any type of extruder to 
produce treated film in one simple 
operation. Simply set the single knob 
remote control and this precision elec- 
trode treats film uniformly in any 
gauge, widths to 66 inches, in strips 
or overall. 

For further information, contact: 
Herbert Margrill Advertising, 60 
West 46th Street, New York, 16, N.Y. 
Phone Clrele 6-9221. 


Hirtz Moves 
Walter FE. 


Inc. has 


Hirtz Plastics Materials, 
moved to larger quarters 
at 13916 Garvey Blvd., Baldwin 
Park, California. Walter E. Hirtz 
Plastics Materials, Ine. is a dealer 
and processor of all types of thermo- 
plastics serap in reground un- 
ground form, such as Polyethylene, 
Polystyrene, Butyrate, Cellulose Ace- 
tate, Ethocel, Nylon, Methyl Metha- 
crylate (Lucite and Plexiglas), Vinyl, 
etc. This company also buys. sur- 
plus lots of virgin molding powders. 


Polyethylenes 

A revealing discussion — entitled 
“What About The New Polyethy! 
enes” highlights the current Issue of 
the Plastics Weldor and Fabricator, 
external house organ of the Ameri 
can Agile Corporation, Maple Heights 
(Cleveland), Ohio. 

This feature article details the ad 
vantages and expected applications 
for the new high density polyethy! 
enes and illustrates two of the al 
ready proven industrial uses. 

The Fabricator, which is now pub 
lished nine times per year, also in 
cludes an illustrated article on the 
use of polyethylene floats to cut 


evaporation in plating room opera 
tions. A new feature, “The Agil 
Laboratory Reports On..... * this 


month covers the important 
of stress cracking of polyethylene. 


subject 


Copies may be obtained from the 
American Agile Corporation, I’. O 
Box 168, Bedford, Ohio. 


Plaskon Products 
Products made of 
melamine and alkyd molding com 
pounds and Plaskon nylon molding 
and extrusion compounds are 
and illustrated and outstanding prop 
erties which make each molding com 
pound ideal for these specific applica 
tions are briefly described. Designated 
1-95, the folder is offered by Barrett 
Division, Allied Chemical & Dye 
Corp., 40 Rector St., New York 6. 


| Men In The News 


Herbert J. Cronin 

The Great American Plastics Com 
pany of Nashua, New Hampshire an 
nounces the appointment of Mr. Her 
bert J. Cronin, Jr. as sales manager 
of their chemical division which is 
located in Fitchburg, Massachusetts. 
This division produces polyviny! 
chloride resin. Mr. Cronin will as 
sume his duties on September 30th. 
Mr. Cronin was formerly associated 
with the Dow Chemical Company. 


Plaskon urea, 


listed 


Peter N. Triano 

Peter N. Triano has joined Inter 
plastics Corporation as Sales Repre 
sentative, as announced by Gerald F 
Bamberger, President. 

Interplastics Corporation, located 
at 120 East 56th Street, New York 
22, N. Y., supplies a complete kine of 
thermoplastics molding powders, res 
ins and raw materials, both for the 
domestic and plastics in 
dustry. Interplastics Corporation al 
so purchases surplus invgntories of 
molding powders and plast-c scrap. 

“Pete” Triano, who particularly 
well-known to plastic manufacturers 
in New Jersey and Pennsylvania, is 
the latest addition to the growing 
staff of Sales and Service Represen 
tatives of Interplasties 


overseas 


Corporation. 
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UNITED STATES 
ELECTRICAL MANUFACTURING 
September, 1957 


Bennet Nathanson 


Elastomeric 


Abstracier: 
Isocyanate-Resin-Coated 
Insulation Herbert G. Steffens, 
Natvar Woodridge, N. 


\n improved isocyanate-resin-coat- 


Corp, 


ed electrical insulation, introduced in 
1956, has now been made available in 
an elastomeric form. Available as 
leeving and tape, this new material 
offers advantages of flexibility while 
retaining original high levels’ of 
properties. 
This elastomeric isocyanate coating 
can stand applications requiring con- 
tinuou temperatures 
up to approximately 150°C. re- 
tains many of the desirable charac- 
original isocyanate- 
such as high 
adhe- 
resistance, solvent 


physical dielectric 


performance at 


teristics of the 


resin-coated insulation 
abrasior resistance, superior 


born to oil 


resistance, high dielectric strength, 
plu Improve a exte nsibility. The 


process for this 
produces a 


manufacture and 


elastomeric isocyanate 
polymer highly resistant to solvents 
and able to withstand the hydrolizing 
action of boiling water and steam, 
Evaluation Tests for Epoxy Casting 
Systems Vark V. Goodyear, James 
P. Hornburg, Houghton Laboratories, 
Olean, New York 

Selection of an casting 
resin system for specific applications 


optimum 


requires qualitative test data on ser- 
vice performance under increasingly 
higher temperatures. A heat aging 
test method described in this article 


is used to obtain such data; it is also 
useful for screening raw materials 
for the resin systems. Performance 


of various systems is compared. 


* 


MECHANICAL ENGINEERING 
August, 1957 


Abstracter: Philip G. Fleming 
Plastics and Rubbers — Wyman Goss 
Mr. Goss presents a summary of 
properties and important applications 
of various plastic materials commonly 


Nirty 


used in the automotive industry. The 
nuclear vulcanization of polyethylene 
is briefly discussed. Several unrefer- 
enced tables and figures presenting 
some properties of randomly-chosen 
materials are included. 

Coatings and Finishes — J. H. Reindl 

This article provides a comprehen- 
sive, impartial guide to coatings se- 
lected from currently available ma- 
terials, as well as methods of appli- 
cation. The author coat- 
ings, or finishes, for engineering ma- 
terials as organic, metallic and con- 
version types. 

Note: This article is general in scope 
and would make good reference 
for general information or dis- 

purposes, 


* 


CANADA 
CANADIAN PLASTICS 
August, 1957 


Abstracter: Harriman H. Dash 


classifies 


cussion 


Plastics Creates A New Industry 

The adhesive industry is discussed 
in the light of the newer contributions 
made by the plastics industry. The 
employment of condensation polymers 
has created many new applications 
not previously with older 
natural materials such as_ starch, 
rubber, and protein glues. The con- 
densation polymers’ discussed are 
primarily those of phenolic, urea, and 
melamine formaldehydes. Industries 
using these resin adhesives range 
from paper and plywood to metals. 
Where low cost is a factor the resin ad 
hesives still face competiticn from 
the natural products, but where high- 
er and quality performance is desir- 
ed only an adhesive based on syn- 
thetic resins fits the bill. Vinyls 
(acetates and acetals), acrylics, epox- 
ies, and silicones are also briefly dis- 
cussed. The acetates make _ inex- 
pensive binders for a variety of fill- 
ers. Epoxy formulations are listed 
as examples of specialty adhesives. 
Metal bond strengths up to 6400 psi 
are possible. Silicones have recently 
been finding uses in pressure sensi- 
tive adhesives. 


possible 


3M of Canada 

Plastics constitute one of the ma- 
jor portions of 3M’s activities. The 
company 
venture 


started out as a mining 
with little success, but 


switched to manufacturing with a 
large and varied growth. Versatil- 
ity of products is a great asset to 
the company. Specialty products are 
adhesives and tapes. The company’s 
products and their applications are 
briefly discussed, including a variety 
of plastics and also some non-plastic 
operations. 


Polyvinyl Alcohol Disproves Old 
Adage John Foley 

The use of PVAL film for vacuum 
and pressure bag techniques is dis- 
cussed. This is employed in the re- 
inforced industry to replace expen- 
sive dies and molds. The film is un- 
affected by most substances, except 
water. Reynolds PVAL sheet is claim- 
ed to withstand pressures in excess 
of 105 psi and temperatures up to 
500°F. Diagrams illustrating its ap- 
plication are included in the article. 


A Review and Preview of the In- 
jection Molding Industry — 
A. Reynolds Morse 

The author reports a number of 
developments on the negative side of 
the business. These include the ab- 
sence of new business starts, the re- 
duction in the number of big presses 
(in the 400 oz. range), and the rapid 
obsolescence of machinery. The re- 
duction in large presses has been 
due to the inroads made by low 
pressure reinforced plastics and vac- 
uum forming. To offset these diffi- 
culties, there have been a number of 
positive features such as the rapid 
growth of the custom and captive 
molders. There have been few fail- 
ures among established molders. 
Progress in materials and machinery 
is discussed. Technical details of 
press speed, gating, sprues, nozzles, 
ete. are covered in the article. Many 
molders have been salvaging obsolete 
8 oz. machines by converting to 4 oz. 
machines with rapid and automatic 


cycles, 


FRANCE 
INDUSTRIE DES PLASTIQUES 
MODERNES 
July, August, 1957 


Abstracter: Hans Mayer 


Teflon as antiadherent — Gard 
Besson 


Of the various methods of applica- 


SPE JOURNAL, November, 1957 


> 
Lr 
\P 18 AROUND THE WORLD 
* 
4 


tion of Teflon as an antiadherent o1 
metallic surfaces, the dispersion 
method is the only one in practical 
use. 

After the metal surface has been 
thoroughly degreased, an acid dis- 
persion is applied and after drying 
subjected to elevated temperatures. 
After this, a number of coats of neut- 
applied, each 
dried before 


ral dispersions are 
coat being thoroughly 
the following application. The re 
sulting surface consists of pure Tet 
lon. 

The advantages of this 
application on molds, rollers, mixing 
bowls, ete. are described. 


* 


ITALY 
POLIPLASTI 
May, June, 1957 


Abstracter: Alfred L. Alk 


process 


Treatment of Phenolic Laminates with 
Transformer Oil — Giorgio Ughetto 
The author prepared laminates of 
kraft or cloth with several phenolic 
resins; subjected the cured samples 
to physical testing before and after 
varying 
Results are discussed and tab 
Tests and preparation details 


immersion for 
Sd C, 
ulated. 
are presented, 
Fundamental Characteristics and 
technology of Polytetrafluoroethylene 
Elvio Fachinelli 
A thorough review of PTFE, its 
properties, manufacture and fabrica 
tion techniques. 
The Chemistry of Unsaturated Poly- 
ester Resins Paolo Bonardi 
Polyesters are described and exam 
ples of the several types are explain 
ed chemically. Further 
follows under the headings: Raw 
Materials Used in the Preparation of 
unsaturated Polyester Resins; Typ- 
ical Preparation of a Catalyzed Poly 
ester Resin; Inhibitors of Unsaturat 
ed Polyesters; Catalysts; Accelera 
tors. 
Plastics in the Army and Navy 


Clemente Roneoni 


periods at 


discussion 


A discussion of the present scope 
of plastics in the Italian military ser- 
vices and reports and suggestions on 
increasing the quantity and quality 
of such use through closer communi 
cation between the industry and of 
ficialdom., 

Centrifugally Cast Glass Reinforced 
Polyester Pipe — Giorgio Anglesio 
and Manlio Muzzoli 

Polyester pipe has some particular 
advantages over other plastics and 
metals as well as such disadvantages 
as higher cost, lack of bendability in 
the field, loss of strength under cer 
tain difficult operating conditions. 
Six or seven American firms are now 
producing polyester pipe and expec- 
tations are for 200,000 tons of such 
piping to be required by the oil in- 
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method of 
wrapping a 


dustry alone. The best 
pipe production is by 
mandrel in one way or another. How 
ever, the Reflin Company produces 
pipe by centrifugally casting, pro 
ducing a pipe with a glossy exterior, 
smooth but uneven interior, freedom 
from porosity and with a very favor 
able glass to resin ratio. Most pipe 
is free from filler and is usually pre 
pared from glass mat or rovings to 
get maximum even distribution of 


glass fibres. 
* 


GERMANY 
KUNSTSTOFFE 
August, 1957 


Abstracter: Anne Schwend 

Petro-Chemistry and Plastics Industry 
Winnacker 

A survey on the history and fu 
ture development possibilities of plas 
ties derived from crude oil, 
Influencing the Properties of Plasties 
by Irradiation — M. Magat 

A survey on to-day’s status of pos 
sibilities to induce the formation of 
radicals, polymerization and graft 
polymerization, cross-linking and de 
composition by high energy radia 
tion. 
Recent Physical Test Methods for 
Plastics — Jan Koppelmann 

It has been recognized that tech 
nological one-point measurements in 
sufficiently characterize the mechan 
ical attitude of plastics. Materials 
will react differently in long-term 
tests than under brief peak 
Hence, dynamic test 
developed and mechanical/dynamic 
methods are compared with dynami 
Dynamic methods 


loads. 


methods were 


di-electrical ones. 
have proven particularly 
loads of less than one second dura 
tion. Dynamic di-electric and me 
chanical test methods permit deep 
reaching insight into molecular” re 
laxation processes which is of great 
importance for the interpretation of 
plastic 


useful for 


physical properties of the 
under investigation. 
Vuleanization Methods for Silicone 
Caoutchouce—S. Nitzsche and M. Wich 

The vuleanization of silicone caout 
choue with peroxides, sulphur, thru 
irradiation and condensing multi 
functional siloxanes is discussed. At- 
tempts to use cold-vuleanizing sili 
cone caoutchoucs together with gas- 
releasing agents has been crowned 
with success recently, making it pos- 
sible to produce expanded 
caoutchouc in the cold way, a pro 
duct which certainly offers interest 
ing’ vistas. 

Extruding Polyethylene’ Films and 
Sheeting — EF. C. Bernhardt 

The essential parts of extrusion 
equipment for polyethylene such as 
the extruder itself, the nozzle, cool- 
ing and take-up equipment are separ 
ately discussed as to design details, 


silicone 


as previously discussed in jou 


nals. 

Extrusion of Thermoplastic High 
Polymers Karl Tanner 

An introduction into the essentials 
of plastification and the melting 
process is followed by a confronta 
tion of heat transfer problems, 1. 
friction. Prefer 


by convection or 
ence is still given to customary co 
vection heating due to several disad 
vantages of frictional heating sucl 
as the neal impossibility for 
vents. Further, the 
regulating the pressure via the it 
fluence of temperature or the visco 
ity of the mass is investigated. = h 


possibility 


herent problems were solved 
srs. Leistritz and their extruder LSP 
120 which uses just one type of screw 
for all kinds of material being es 
truded, 
Stabilizing Systems for 
PVC Products Parkes 

A release by Advance 
and Chemical Corp., New York, and 
the Deutsche Advance Produktion 
GmbH, at Cologne. An explanation 


of processes and reaction a Col 


Improved 


Solvent 


by various sources of literature | 
followed by an investigation of the 
stabilizing effect of organo tin com 
pounds and metallic soaps. In spite 
of extensive empirical experience it 
Was impossible to find a satisfactory 
theory for the stabilization mechan 
Hence, the 
infra-red spectrum of plasticizer-fres 
suspension PVC films was analyzed 


ism of different metals. 


Kvidently only a cadmium compound 
showed color impeding effeets, whil 
barium and especially tin’ intensify 
the color. Such tests shall be ey 
tended also to co-polymers as well 
as 2-metal-systems. is hoped to 
find a scientific explanation for thi 
hitherto indefinite term of 
effects. There are 
known to date to 
chemical reaction between 


Synergisth 
enough factor 
presume that oa 
tabilizes 
and resin is the reason for the effect 
of metallic stabilizers on PVC. A 
report on tests with model substances 
resembling shall) be released 
shortly. 
Methods of Production for Plastic 
Foams, Considering Expanding Agents 
in Particular H. A. Scheurlen 
Typical examples for the three ba 

sic ways of producing plastic foams 

a. Mixing (Dunlop and Talalay 

methods) 

b. Physical and 

c¢. Chemical expansion of plastic 
are described and followed by a close 
look at the nature and processing prop 
erties of expanding agents used 
Glass Fibre Reinforcements for Plas- 
tics—Problems and Developments 
Oskar Meyer 


A survey of recent developmerts 
in the United States in the field of 
plastics reinforcement by glass fibres 
supplemented by German experience 
and developments 
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Ethoxylen as Binder for Glass Fibre 
Reinforced Plastics — R. Stierli 
The two to three times higher price 
of ethoxylen polyester has 
been an impediment their 
vast application as binders for glass 
plastics so far, a 


Versus 


towards 


fibre reinforced 
fact which will surely be reversed in 
the future due to advantages offered: 
excellent binding qualities for glass 
and metal reinforcements, absence of 
delamination tendencies upon vibra- 
tions and strong impacts, low shrink- 
age upon hardening, low internal 
stresses, low water absorption, high 
resistance against chemicals, in par- 
alkalies, outspokenly good 

properties, increased me- 
chanical resistance against pressure 
and impacts, odor- and flavorless, 
high elongation when combined with 
glass fibers or inorganic fillers, ex- 
cellent pot life of resins, properties 
which are discussed under the = as- 
pect of glass fibre reinforced ethoxy- 


ticular 
electrical 


len resins, 
Injection Molding Machines Working 
with Screws — Hans Beck: 
Temperature distribution in mold- 
ing cylinders of normal design may 
described by isothermal 
curves. A longitudinal section thru 
the cylinder shows them as parabolic 
curves, a cross section as concentric 
circles. The mass of material to be 
molded, hence, always shows hetero- 
geneous temperatures which are high- 
est next to the cylinder walls as 
well as the nozzle and decrease in the 
direction of the axis of the cylinder 
and with increasing distance from the 
cylinder walls. Although many at- 
tempts were made to remedy the sit- 
uation by cylinder designs, 
these basic deficiencies could not be 
overcome and appear so much more 
the higher the volume per shot and the 
molding temperature are. Pre-plas- 
ticizing, although helping with some 
problems, does present others such 
as sufficient sealing of the injection 
ram. German Patent No. 858310 de- 
scribes an injection ram with the 
shape of a serew which is driven 
forward and backward in addition to 
rotational movements, the cylinder 
for which is free from any inserts 
causing localization of heat and im- 
peding free flow. The pressure gen 
erated by rotation as well as by the 
forward/backward motion of the 
screw is used as molding pressure. 
Any safety precautions against back 
flow such as back pressure valves, 
are rendered superfluous. The char- 
acteristics of such screw injection 
molding machines are: 


hest be 


special 


a. Heating of plastic masses con 
stantly in motion 

b. Considerable reduction of loss of 
pressure in the cylinder 

c. Lower pressure gradient in the 
sprue as well as the mold cavities 
d. Lower maximum pressure needed 
for filling cavities 


e. Constant volume per shot inde 


Sirtu two 


pendent of kind of materials molded 
f. Simplified timing 

g. Features of extruders such as ho- 
mogenization of dry blends or com- 
patible but only pre-mixed materials, 
etc. may be adopted 

h. Greater freedom with respect to 
shape and execution of injection 
molded articles as well as increase 
in the choice of materials that may 
be molded. 

While Messrs. R. H. Windsor in- 
troduced an injection molding ma- 
chine with two screws, Ankerwerk 
Gebr. Goller of Nuremberg introduc- 
ed a one-screw injection molding ma- 
chine. Some test results are dis- 
cussed, 


Thermal Reactions upon Processing 


of Thermosetting Plastics — C. M. 
von Meysenbug 
Although empirically known, ex- 


tensive tests were conducted to stip- 
ulate the exact reactions and = con- 
version processes taking place upon 
heating of thermosetting plastics 
which result in the demand for heat- 
ing with the shortest delay possible 
for which high frequency appears to 
be most suitable. Measuring the 
specific heat showed that the con- 
densation process is shifted to higher 
temperatures if heating-up is acceler- 
ated which helps the good flow of 
materials also in complicated molds. 
The coefficient of thermal conductiv- 
ity increases with higher density and 
higher temperatures. Hence, the best 
heat transfer in thermosetting plas- 
tics is obtained when tabletting and 
rapid heating-up. 
The Whirl- Clad Process — De- 
velopments and Recent Findings — 
BE. Gemmer 

The whirl-clad process for high 
and low pressure polyethylene, poly- 
acrylates, polyamides and plastic 
compounds on the basis of thermo- 
setting resins is deseribed. Appar- 
atuses developed for different kinds 
of application are discussed, 
Influence of Processing Techniques 
on the Properties of Injection Molded 
Parts — Hans Volland 

The German Technical Committee 
for technical injection molded parts 
has worked out a questionnaire giv- 
ing the processor a good survey on 
the properties a molded technical 
part should show thus making it pos- 
sible for them to choose the appro- 
priate raw material. This question- 
naire and problems arising in con- 
nection therewith are discussed. 
Welding and Cementing of Aerylic 
Glass — F. Esser 

Bonding of polymethacrylate parts 
or polymethacrylate with other plas- 
tics, metal or wood by means of 
thermal welding, with solvents, lac- 
quers or polymerizable cements is 
discussed. Although the in- 
volved by polymerizable cements is 
higher, the finish and appearance of 


parts thus treated compensates for 
the extra expenditure in addition to 
higher strength and better resistance 
to weather influences and chemicals 
obtainable. Newly developed — cold 
hardening polymerizable cements are 
therefore preferred for joining poly- 
methacrylate parts. Bonding to other 
materials presents problems with re- 
spect to the varying coefficient of ex- 
pansion, but there are a number of 
possibilities to get durable joints, 
chances which are discussed. 
Experiences in Bonding Recently De- 
veloped Plastics — Otto Jordan 

The bonding possibilities and means 
for polyamides, polyurethanes, poly- 
fluorocarbons, silicone caoutchouc, as 
well as polycarbonates and_ tereph- 
thalic acid glycolate ester are survey- 
ed, partly with reference to U.S. lit 
erature. It is expected that  tech- 
niques applied to-day will suffer 
changes in several cases since sim 
plifications and improvements) may 
result from developments still under 
way. 


* 


KUNSTSTOFF-RUNDSCHAU 
June, 1957 


Abstracter: Leo Fischer 


Anionic Polymerization of Caprolactam 

J. Sebenda 

Polymerization of caprolactam is a 
reversible reaction. To prevent de- 
polymerization an alkali carbonate 
is used as catalyst, such as sodium 
carbonate. The system must, how- 
ever, be kept completely free of wa- 
ter. The reaction is somewhat as 
follows: the carbonate anion reacts 
with the amide group of the capro- 
lactam as a result of a_ breakoff of 
carbon dioxide, thus forming a 
strongly basic amino anion. This 
reaction is followed by the instan- 
taneous neutralization of the amino 
anion through the relatively acid hy- 
droxyl group. 
Practical Applications of High Mole- 
cular Ester Plasticizers — Dr. K. 
Zohrer and Dr. A. Merz 

This article discusses the charac- 
teristics of low and high molecular 
weight esterified plasticizers, their 
behavior in solution, and che compar- 
ative behavior in various resins. 
These plasticizers have the following 
advantages over ordinary plasticiz- 
ers; less bleeding, better resistance 
to solvent extraction, less migra- 
tion, good aging. Their disadvantage 
is usually high viscosity, and poor 
resistance to extreme cold. A_ plas- 
ticizer P-204, a German proprietory 
product, (an adipic acid) is compar 
ed with DOP and other plasticizers. 

A table gives the tolerances of 
various vinyl, cellulosic and synthetic 
rubbers to sebacates, adipates and 
phthalic as well as epoxy plasticizers. 
Another table gives a list of all the 
sebasic plasticizers made in the world 
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today, their trade names, manufac 
turers, and countries. It is sugges- 
ted that these high molecular weight 
plasticizers be warmed before mill- 
ing, that pigments be combined in 
the plasticizers in three-roll mills, 
and that very high milling tempera- 
tures be used. 


It is often desirable to combine 
plasticizers incompatible with each 
other. This may be done by milling 


one at a time with PVC and then com- 
bining the plasticized stocks. It is 
also suggested that Banbury or W & 
? mixers not be used with epoxy plasti- 
Extrusion or direct § milling 


cizers. 
seems to be much better. 
Plastic Foams — A. H. Krauser 

(Iceland) 

This article is a comprehensive 
survey of all the foam plastics as 
now produced. Discussed are the 
following foams: PVC, isocyanates, 


polystyrene, phenol,  microballoons, 
silicone, epoxy, cellulose acetate, poly 
vinlyacetate, polyamids, polyethylene, 
polytetrafluorethylene, acrylic. 
Styrolized Oils and Alkyd Resins — 
Dr. M. Bottcher 

This first installment of the ar- 
ticle is concerned with the patent lit- 
erature relating to the use of styrene, 
both in the monomeric and polymer 
form, in copolymerization with oils 
and alkyds chiefly for the paint in- 
dustry. The patent literature cover- 
international in 
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DER PLASTVERARBEITER 
July, 1957 


Abstracter: Leo Fischer 
Introduction to a Theory of Dielectric 
Heating — J. Linke 

The basic principles of dielectric 
heating are quite complex although 
the mechanism is relatively simple. 
Atoms arranged at random unsym 
metrically, when brought under the 
influence of a foreign electrical field 
are turned in direction toward 
the energized field. If the atoms are 
such that they become neutralized, 
then the material to be sealed ac 
quires polar characteristics. The 
negative electrons gravitated 
toward the positive pole, and the 
nucleus itself is subjected to a force 
in the opposite direction. This de- 
formation of the atom raises the 
electric potential and the atom takes 
on polar characteristics. The polar 
ity of a substance in a _ dielectric 
system between the two platens of a 
condenser defines the value of the 
dielectric constant. Under the influ- 
ence of a changeable energy factor, 
a dipole changes from a low energy 


ed is scope. 


one 


field to a higher energy field and 
thus absorbs energy. If the reverse 
takes place energy is released. Since 


the greatest part of the released en 
ergy is in the thermal spectrum, the 
explanation of the warming of a 
thermoplastic is thus clear. Thus 
two factors play a part in dielectric 
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dieleetric constant, 


factor. 


heating—the 


loss 


the energy 
This issue contains a series of at 
ticles coneerned with modern pack 


aging of food stuffs and practically 
all other retail merchandise. All 
known plastic packaging films are 
discussed and evaluated. One arti 
cle discusses corrosion resistant pack 
aging; another pressure sensitive ad- 
hesives in packaging, Electronic seal- 
ing and automatic machinery are 
also covered, 
Business Report of the 
dustry 1956 — 
Plastics Manufacturers 

This report gives a general picture 
of the status of the German plastics 
industry and its relation to other 
German industry. A 600% growth 
1936 is second in growth only 
to the petrochemical industry. The 
chief headache for the plastics in 
dustry seems to be lack of long term 
credits and capital for expansion and 
This is 
companies. 


Plastics In- 


German Society of 


since 


especially so for 
The report 


research. 
the smaller 


comments on the great deal of for- 
eign capital entering the German 
plastics industry. The year = 1956 


seems to indicate a static situation 


in the plastics business. In some 
fields an actual setback has taken 
place. During 1956 the plastics in- 


dustry has worked 84% of capacity, 
20% of which was exported. 


GREAT BRITAIN 


PLASTICS 
July, 1957 
Abstracter: Alfred Rexer 
The British Plastics Exhibition 
Ex.iensive coverage is given in this 
issue to the first plastics exhibition 
to be held in Great Britain in which 
overseas companies are participating 


Synthetic Rubber—S. Bolam 
This article explains why synthetic 


rubber manufacture has come about 
in Great Britain; describes the vari 
ous types available and how. they 
differ from the natural product. 


The Coloration of Plasties by Irradi- 


ation—Part 2 — S. H. Pinner and 
A. J. Swallow 
The second part of this article 


stresses the possible applications of 
irradiated plastics. The permanent 
changes have greatest commercial 
and fall into two 
where the color change is in 
trinsically valued for patterning o1 
for decorative purposes those 
where the color change is used as an 
indicator of the uniformity of the 
radiation treatment where such is re 
quired for other purposes. 
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Evaluation Of Published Test Data 


Chas. Courtney Orr 


Nearly 150 members and guests 
attended the September 18 meeting 
ot SPE’s New York section, held al 
the Governor Clinton Hotel in New 
York City. Monte Levin served as 
moderator of the program’ whose 
theme was “Published Technical 
Data—It it Worth The Paper It’s 
Printed On?” A vacuum-forming sub- 
group meeting was held concurrently 
in an adjoining room. 

James P. Fogerty, polymer chemi- 
als division, W. R, Grace & Co., 
spoke on “The Use of Physical Test 
Data For Design Purposes,” review- 
ing the commonly published test data 
available in trade journals and com- 
pany literature. He defined the pro- 
perties of raw materials as falling 
into three groups including; those in 
herent in the material; those effected 
by the processor; and properties for 
which no suitable test methods are 
available. Touching briefly on the 
first two groups, he outlined the in- 
herent and variable characteristics of 
raw materials, and went on to suggest 
that such data be considered as a re 
lative, rather than absolute, point of 
departure. In the third category, Mr. 
Fogerty stressed the necessity for 
developing tests that would determine 
the efficiency of a material in end 
use applications. He stated that the 
development of these tests should be 
everyone’s responsibility, and pointed 
out that some of the best methods 
along these lines have come from 
fabricators rather than raw material 
producers, 

Kk. kK. Merrill, Dow Chemical Co., 
discussing “Testing of Polystyrene, 
Polyethylene, and Cellulosies,” main- 
tained that literature presented by 
raw material suppliers is a valuable 
aid to fabricators. Many bulletins 
describe proper fabrication, coloring, 
machining, and finishing techniques 
and contain test data that is a defi- 
nite necessity in advising customers 
of the best material for a given appli- 
ation, 

W. Ward, American Cyanamid Co., 


Sirty four 


spoke on “Testing of Urea, Melamine, 
and Phenolics,” and stated that a data 
sheet is valuable if it describes a 
material without conveying any 
misapprehension. He pointed out that 
as industry literature 
should become more informative and 
test data should be tabulated in maxi- 
mum and minimum values. While 
most test data are obtained from 
carefully prepared — specifications, 
values that are useful in one type of 
fabrication are not necessarily valid 
for another. The fabricator should 
not expect too much from his data 
sheet and should be ready to sub- 
stitute his own craftsmanship and 
experience at that point beyond which 
the published information cannot go. 
C, K. Shaw, Jr., Shaw-Randall Co., 
Inc., addressed the vacuum forming 
sub-group meeting on “Machines for 
Vacuum Forming.” He 
packaging in general with emphasis 
on blister packaging techniques, and 
indicated that the trend in equipment 
for this type operation is toward 
small plate machines operating at 
higher speeds. Trapped air forming 
was discussed, and economical heat 
sealing methods were described. 


progresses 


discussed 


Syracuse 


Kansas City 
Tooling Problems 
In Injection Molding 


K. A. Kaufmann 

The September meeting of the 
Kansas City Section took place on the 
evening of September 18 at Wolfer- 
man’s Restaurant on the Plaza. This 
was the first meeting to take place 
on the Wednesday following the third 
Tuesday of the month. The reason for 
the new schedule is to allow closet 
program cooperation with the St. 
Louis and Denver Sections. It is now 
possible for one speaker to give the 
same talk in St. Louis on Tuesday, 
Kansas City on Wednesday and Den 
ver on Thursday. 

Mr. Nels Taylor, Service Engineer, 
of Eastman Chemical Company was 
the main speaker of the evening. His 
topic was “Tooling Problems in In- 
jection Molding”. Mr. Taylor referred 
mainly to polyethylene and cellulosies 
in this informative and well presented 
talk. Usually, Eastman has found, 
these resins are not well adapted to 
the use of hot runner molding prac- 
tices because of decomposition in the 
hot runners and the problem of heat 
transfer to the cavities. 

Mr. Taylor suggested the use of 
nozzle heaters, particularly for cellu- 
losics, and stressed the necessity for 
dry molding powder. He showed a re 
movable tip nozzle which facilitates 
cleaning. Preferred runner design is 
full round or trapezoidal. Gating 
methods were also discussed. Heavy 
section moldings through the use of 
“slug-molding”—insertion of a once 
molded piece as an insert to be cover 
ed by a shot of additional material 
was a very interesting part of Mr. 
Taylor’s talk. 

A brief discussion of extrusion die 
design excellent specific re- 
commendations for both cellulosic 
sheeting and polyethylene coating. 
Mr. Taylor’s talk was very well re- 
ceived by a turn out of almost fifty 
people to this meeting. 


Plastics — Past, Present And Future 
Anthony Falcone, Jr. 


The organizational meeting of the 
Society of Plastic Engineers for the 
formation of a Syracuse Chapter, held 
October 3, was a tremendous success. 
Attendance exceeded expectations 
with an overflow crowd of 46 people. 
This made it necessary to hold the 
meeting in a larger room. 

The new chapter was fortunate to 
have as guest speakers, Mr. Joseph 
Healey, Eastern District Director of 
S.P.E., and Mr. Thomas DeMarco, 
Industrial Applications Manager, 
Monsanto Chemical Co, Mr. Healey 
outlined the purpose of the society 


and noted that Syracuse will be the 
88th chapter. Mr. DeMarco, whose 
subject was “Plasties—Past, Present 
and Future,” gave a short history on 
the development of plasties and a 
very optimistic view for the future. 
showing slides of the all plastic home 
built by his company. 

The Syracuse chapter plans to hold 
meetings once a month and _ invite 
speakers from the various fields of 
plastics. Acting chairman for the 
local chapter is Mr. James R. Lamp 
man of the General Electric Co. 
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Philadelphia 


Practical Hot 


Ernest G. 


A large crowd turned out for the 
first meeting of the fall seasen which 
was held, as usual, in the Lecture 
Hall of Franklin Institute, 20th & 
Parkway, Philadelphia, on September 
24. Prior to the meeting, those in 
attendance enjoyed an excellent dinner 
in the Franklin Room of the Institute. 

President Carl Jepson opened the 
meeting and the Program Committee 
Chairman, Mr. Ed Fitzpatrick, intro- 
duced the speaker, Mr. Joseph Grinier 
of Protective Closures Company, Buf- 
falo, New York, who gave a very in- 
teresting and informative talk on the 
subject, “Practical Hot Runner 
Molds.” Protective Closures Company, 
manufacturers of “CaPlugs,” spent 
several years developing hot runner 
molding. They have operated molds 
successfully with polyethylene of dif- 
ferent densities, with cellulose ace- 
tate butyrate and with polystyrene. 
Work has also been done with vinyl 
parts, although somewhat different 
techniques were required. 

Mr. Grinier told how hot runner 
molding offers several advantages 
such as: elimination of scrap hand- 
ling, slight increase of  plastifying 
capacity, automation and more uni- 
form material shrinkage from dif- 
ferent cavities. It was pointed out 
that a pressure measuring device 
could easily be installed in the mold 
to determine the effective pressure of 
the melted plastic at the gate. 

Mr. Grinier, throughout his dis- 
cussion, endeavored to give concrete 
information on how to build hot run- 
ner molds. He added that while these 
molds are relatively easy to build and 
to operate, good, accurate workman- 
ship is necessary. The successful mold 
depends on the proper balance among 
several factors. It must have adequate 
heat available to the runner system. 
There must be proper insulation be- 
tween the runner system and _ the 
cavities. Also, sufficient cooling is 
necessary. 

Mr. Grinier extended an invitation 
to everyone present interested in hot 
runner molding to visit their Buffalo 
Plant and see the molds in operation. 
He also indicated he would be most 
willing to assist individuals who con- 
tact him on the design of hot runner 
molds and hot runner molding. 

Ed Blair, President of Via-Plastics 
and Secretary-Treasurer of S.P.L., 
gave a report on how he represented 
the Society of the Plastics Industry 
and instigated a further investigation 
into the cause of a tragic automobile 
fire that claimed the lives of two 
small children in Philadelphia on 
August 14. 

Originally, the plastic seat covers 
were blamed for the blaze but due to 
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Ed’s untiring efforts in collecting in- 
formation and supplying it to the 
proper authorities, the Police Crime 
Laboratory was convinced that the 
plastic seat covers were not capable 
of generating the intense flame as 
first believed. 

The case was officially closed after 
the Philadelphia “Evening Bulletin” 
carried a fresh story absolving the 
plastic covers as the cause of the fire 
and thereby preventing any harm 
that might have come to the plastics 
industry. We, in the Philadelphia sec- 
tion, as well as the plastics industry 
in general, are all grateful to Ed for 
a job well done. 


Toledo 


Molders And 
Moldmakers 


R. E. Dunham 


On September 18, 1957, the Toledo 
Section enjoyed a fine talk on the 
relationship between moldmakers and 
molders, given by Mr. Ernie Csaszar, 
of the Newark Die Company. The 
talk followed an enjoyable dinner at 
the Plantation Inn near Toledo, at- 
tended by about thirty members and 
guests. 

Mr. Csaszar first outlined the steps 
in building a mold. He listed the fol- 
lowing: quoting, designing by mold- 
makers, approval of drawings, sche- 
duling, responsibilities, and approval 
of the finished mold, Highlights of 
discussions on various points can be 
emphasized by elaborating on three 
items; quotation forms, moldmakers 
knowledge, and responsibilities. 

Quotation forms should be filled 
out by the molder, and such items as 
knockout pins, gates, trademarks, 
parting lines, cooling lines, fit in the 
press, molding compounds, cavity 
numbers, delivery, etc., should be list- 
ed. The speaker emphasized that 
agreements on important points and 
some minor items before a mold is 
started will prevent many problems 
later. 

Mr. Csaszar feels a  moldmaker 
should have a thorough knowledge of 
molding techniques and of plastic 
molding materials. He advocates mold 
makers attend meetings, be on mail- 
ing lists for up-to-date literature on 
plastics, secure publications, have 
close cooperation with customers, and 
attend educational courses, if avail- 
able. An outstanding course of the 
sort he had in mind is offered by the 
Newark College of Engineering. 

A chart illustrating moldmaker and 
molder’s responsibilities was present- 
ed. The speaker balanced the mold- 


maker's techniques against the ola 
er’s molding — techniques, smootl 
mechanical function with molder’s 
part design, specific performance of 
a mold with molder’s knowledge of 
material, and moldmaker’s work 
manship with the press used by the 
molder. 

A lively diseussion, in which th: 
speaker participated, followed — th 
talk, 

The president announced the deat! 
this past summer of two of the out 
standing members of the Section; Mi 
Conrad Jobst, and Mr. William G 
Skutch. 

New members received in Septen 
ber are Robert Wallace, Paul 
Doucette, and Brent Clark 


Necroloqy 
WILLIAM G. SKUTCH 


The Toledo Section of SPE lost 
an outstanding member on August 
13, 1957, when Mr. William G. Skuteh, 
President of Peerless Molded Vlas 
tics, died suddenly, at the age of 66 

Mr. Skutch became closely associat 
ed with plasties in the early 30's wher 
he became interested in the manu 
facture of bottle closures from pla 
tics. After being instrumental 
establishing what is now the Closure 
and Plastics Division of the Owens 
Illinois Glass Company, he founded 
Peerless Molded Plasties, Ine., in 
Toledo, Ohio in 1988, 

As the Plastics Industry expanded, 
Bill Skutch enlarged the operation 
of his company, and his interests i 
the molding of new items represent 
ing new applications for plastics grew 
with the expansions. The growth of 
his company exemplifies that Bill 
Skuteh was an individual who has had 
much to do with making the plastics 
industry what it is today. Through 
his efforts, he was instrumental in 
making Peerless a successful molding 
shop which turns out many molded 
items used by everyone. 

Along with his efforts in the busi 
ness world, Bill Skuteh was very in 
terested in seeing that proper infor 
mation of benefit to companies in the 
plastics business was made available 


so there would be a common basis of 
establishing and disseminating infor 
mation in the industry. 

He was one of the founders of the 
Society of Plasties Engineers and met 
with those associated in plastic in the 
Toledo and Detroit areas, prior to the 
Society’s conception, A result of these 
meetings was the common feeling 
that a society such as SPE was need 
ed. He was instrumental in the e 
tablishment of the Toledo Section 
Mr. Skutch has also been a firm be 
liever and has been active in the So 
ciety of Plasties Industry and that for 
which it stands. 

Mr. Skutch is survived by his wif 
Doris; sons William G., Jr. and Law 
rence; and a brother, Sidney 
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Pioneer Valley 


Ditolyethane Process, High Flow 
Styrenes Discussed At Styrene Night 


William E. Olson 


Thursday evening, September 12, 
Was styrene night at Wachusett Coun- 
try Club as the Pioneer Valley Section 
got the new fall season underway. 
Ray Mazur, president of Western New 
England Section, and Sydney Loh- 
man, president of Rhode Island-South 
Kustern Massachusetts Section, were 
present for the kick-off. 

Jim Melchore, American Cyanamid 
Co., told of the methods of manufac- 
ture of methylstyrene and the ad- 
vantages of the ditolyethane process. 
Comparisons were made with this 
type of polymethylstyrene and regu- 
lur styrene, The main advantages are 
a lower specific gravity out- 
standing heat resistance. The chemi- 
cal resistance, impact strength and 
flexural strength are at least equal. 

Because of the higher heat distor- 
tion temperatures, polymethylstyrene 
is stiffer than general purpose sty- 
rene, however, because the flow pro- 
perties are similar, the stiffness is 
overcome by merely increasing the 
molding temperatures, 

Comparisons between  methylsty- 
rene-acrylonitrile copolymer and sty- 
rene-acrylonitrile copolymer again 
show the methylstyrene product to 
have a 25°F. advantage in heat dis- 
tortion, shrinkage, and cold flow. 
Slides dramatizing laboratory tests 
and showing examples of product ap- 
plications were shown. 

John Kent, Monsanto Chemical Co., 
explained where high-flow’ styrene 
materials fit into modern molding and 
claimed that today’s speed and econ- 
omies were made possible, not only 
by newer materials but also by faster 
molding equipment. General purpose 
polystyrene is given greater moldabil- 
ity by the addition of an _ internal 
plasticizer which lowers the melt vis- 
cosity, and by external lubrication 
which aids the flow properties in the 
unheated sections of the cylinder. 
High-flow materials utilize a higher 
degree of internal plasticizer than 
regular styrene. The distortion tem- 
peratures are lowered by the internal 
plasticizer as this comparison between 
the types of styrene shows: 

S—165-172 
M-—176-183 
R—183-190 
H—192-202. 

Faster molding materials would 
have been useless without faster ma- 
chines. Faster cycles are accomplished 
with machines with shorter rams, 
larger pumps and motors. In 1950, a 
16-0z. machine was marketed with a 
30 HP motor and a 42 RPN. Today, a 
2-3 oz. machine can be purchased with 
a 30 HP motor and a 60 RPN, A 1-3- 


Sixty six 


oz. can be obtained with a 30 HP 
motor and a 70 RPN. 

The reasons for faster molding ma- 
terial and equipment are economic. 
High-flow materials are not a _sub- 
stitute for good scrap control and 
machine maintenance. As an example, 
one drop of oil every second amounts 
to 20 gallons per year at a cost of 
$278 and requires a 1,980% makeup. 


R. |. and S.E. Mass. 


Vacuum Forming's 


Growing Impact 


Glenn A. Tanner 

The first meeting of the 1957-1958 
season of the Rhode Island and South- 
eastern Massachusetts Section was 
held on October 3rd, at Wayland 
Manor in Providence with Mr. John 
R. Kent of Monsanto Chemical Co. 
speaking on Vacuum Forming. 

After dinner, President Sydney 
Lohman of Lester Phoenix, Inc., open- 
ed the meeting and presented to the 
55 members present the officers who 
will be in charge for the remainder of 
the year. These included Mr. Charles 
Chrones of Hassenfeld Brothers, Inc. 
—Vice President, and Mr. Howard 
Amster of Reliance Molded Plastics, 
Inc.—Secretary and Treasurer. Mr. 
Lohman also pointed up the excellent 
program planned for the year, includ- 
ing the forth-coming Christmas party 
to be held during the month of De- 
cember. 

The speaker of the evening, Mr. 
John R. Kent, Technical Service De- 
partment, Styrene Molding Materials 
of Monsanto Chemical Co. was as- 
sisted by the dean of the Monsanto 
Chemical Co. salesmen, Mr. Robert 
Johnson, in presenting his talk on 
“Vacuum Forming and Its Growing 
Impact on the Plastic Field” and also 
in presenting a new film on the “Im- 
portance of chemicals in our modern 
lives.” 

Mr. Kent traced the recent rapid 
rise in vacuum forming process in the 
plastics industry, but pointed out that 
actually the process is old for it does 
not differ too much from the old pres- 
sure forming system. The appeal, of 
course, in the vacuum forming field 
is the simplicity of the process which 
leads ultimately to its many advan- 
tages. Since the process involves only 
forming a heated sheet under pres- 
sure, the capital for equipment and 
tools is relatively small compared 
with other operations of the industry. 
He also pointed out that the time re- 
quired for tooling was somewhat less 
and that changes in tooling are ac- 


complished somewhat more easily. 
This does make it ideal for prototype 
and market development work. 

Quite interestingly, he pointed out 
that the solution of the problems in 
the extrusion field has been the key 
to the success in the vacuum forming 
applications. This is due to the fact 
that today we have available a wider 
variety of sheet materials and, due to 
excellent extrusion processes, these 
have been made available at relatively 
inexpensive costs. Today, also, the 
equipment for vacuum forming is 
much improved over equipment which 
was available some years ago, when 
it was customary to use infra red 
lights or fiberglass blankets and to 
drape the material over a plaster of 
paris mold. 

From this equipment, industry has 
now grown to vastly improved heat- 
ing methods for the sheets, multi- 
station machines, two-side heating of 
sheets with strip heaters, and the use 
of new techniques, including plug as- 
sists and air slip methods. To explain 
these various methods, he _ included 
slides of these various new machines 
and pointed out the relative merits 
of them and the processes they repre- 
sented. 

Mr. Kent concluded with a display 
of various samples of items which 
had been produced by the vacuum 
forming method and a discussion of 
the types of materials and the methods 
used to produce these items. 


Milwaukee 
Future Market Outlook 
For Plastics Industry 


James S. Hearons 


The September meeting of the Mil- 
waukee Section was held Tuesday, 
September 10, at the Stratford Hotel 
at 6 p.m., dinner included. About 50 
members and guests attended. 

The meeting was opened with a 
short business discussion by Vice- 
President Tom Hardeman and notes 
on future meetings by Herb Goeden, 
Program Chairman. Monthly meetings 
are held on the second Tuesday of 
each month, normally at the Stratford 
Hotel. 

As the opening talk after the sum- 
mer vacation, George Stein of A. O. 
Smith Corporation discussed the fu- 
ture of plastics and the market out- 
look. All were quite impressed with 
the tremendous growth industry with 
which we are connected. 

The second speaker of the evening 
was Ross Dean, Sales Manager for 
Sterling Incorporated and on Satur- 
days a Big Ten football referee. Ross 
discussed Big Ten Football in 1957 and 
showed a film on “Highlights of the 
1956 Season”. His presentation was 
most interesting and the questioning 
that followed gave the crowd a closer 
insight into what really goes on down 
on the field. 
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U. S. Delegation to ISO/TC 61 Meeting on Plastics, Burgenstock, Switzerland, July 8-13. Left to Right: N. A. Skow 
(Society of Plastics Engineers) director of research, Synthane Corporation, Oaks, Pa.; G. M. Kline, chief of the 
Division of Organic and Fibrous Materials, U. S. Bureau of Standards; R. K. 


Hopkins 


Engineering, John 


National Academy of Sciences, Washington, D. C.; C. 
search and Engineering Division, Monsanto Chemical Company, St. Louis; FE. 


University, 


Baltimore; 


Service, Koppers Company, Inc., Chemical Division, Pittsburgh; Paul E. 


Division, Food Machinery and Chemical Corporation, Nitro, West 


E. I. du Pont de Nemours and Company, Experiment Station, Wilmington, 


Robert Burns, executive secretary, Materials Advisory 
Howard Adams, manager, Plastic Product 
Y. Wolford, manager, Plastics Technical 
Willard, 


Virginia; and 


Witt, Associate Professor of Chemical 


Joard, 


Dey elopment Re 


Ohio-Apex 
supe \ isor, 


research director, 


A. C. Webber, 


research 


Binghamton 


What's Going On 


In Plastics Today? 
L. N. Chellis 


The Binghamton Section held its 
September meeting at the Carlton 
Hotel on Thursday, September 26. 
Sixty-eight members attended, and 
they were joined for this meeting by 
thirty-four members of the Southern 
Tier Technical Society. 

After an excellent dinner, the 
combined group privileged to 
hear Mr. R. L. Van Boskirk, Senior 
Editor of MODERN PLASTICS, 
speak on the subject, “What’s Going 
on in Plastics Today?” 

Mr. Van Boskirk forecasts a big 
future for Du Pont’s Delrin. The one 
major drawback seems to be its flam- 
ability. Price should be very interest- 
ing when full production is achieved, 
since Delrin is based on formaldehyde 
at $.10 to $.11 a pound. 

General Electric’s Polycarbonate 
(Lexon) seems to be characterized by 
retention of strength under load 
Semi-commercial quantities are still 
not available. 

Molded methacrylate monomer 
(which is actually a combination of 
polymer and monomer) is an interest- 
ing new development. It may be used 
as a slurry for reinforced plastic. 

Rotational molding of rigid plas- 
tisols, polypropylene with perhaps 
10% higher heat resistance than 
linear polyethylene, development of 
stereo—specific (isotactic) polymers 
and medium density polyethylene are 
fields where rapid growth is antici 
pated. Rigid PVC film, unplasticized, 
is available in Germany, in one to two 
mil thicknesses. 

An interesting question and answer 
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session followed Mr. Van_ Boskirk’s 
formal presentation. 

Two of our members, Max Huff and 
Leo Pranitis of Endicott Johnson 
Corporation, are currently touring 
seven countries of Europe to visit 
various shoe and rubber plants. 


East. New England 


Hi-Speed Molding 
Charles Pechulis 


The 1957-1958 season of the Eastern 
New England Section of the Society 
of Plastics Engineers, Inc. opened 
with a meeting held at the Hotel Bea- 
consfield in Boston, Mass, on Septem- 
ber 19, 1957. 

Mr. David Towler, President, an- 
nounced that the combined meetings 
of the Boston-Providence Chapter of 
the Society of the Plastics Industry 
and the Eastern New England Section 
of the Society of Plastics Engineers 
will no longer be held together, ex- 
cept on special occasions. Mr. John 
Adamitis, President of the Boston- 
Providence Chapter of the S.P.L, 
elaborated on the merits of this 
change. 

Mr. William Nissen, Chairman of 
the Program Committee, introduced 
the first speaker, Mr. Bennet Nathan- 
son of the Monsanto Chemical Com- 
pany, who spoke on high-speed mold- 
ing and showed slides, showing the 
effects to be had when using materials 
with preplasticizers. 

The next speaker, Mr, Robert F. 
Fear of the Watson-Stillman Press 
Division, spoke on the need of  pre- 
plasticizers in order to obtain high- 
speed injection molding. also 
showed slides of various mold designs, 
including hot-runner molds. 

An open forum followed the speak- 
ers. 


Connecticut 


Automatic Molding 


T. M. Hamilton 


A good meal, fifty-seven 
minded friends plus a most interesting 
speaker kicked off the Connecticut 
Section’s fall and winter senson. 

The day of Friday, September 13 
may or may not have been a lucky 
one. However, all who attended con 
sidered the evening a most fortunate 
one, It was our privilege to have as 
our guests Mr. L. A. Ulmschneider, 
project engineer, and Mr. John Volert 
son, assistant project engineer, of 
Eastman Kodak Company, Kodak 
Park, Rochester, New York. 

By means of film we were taken 
to Kodak Park and looked in on auto 
matie molding procedures on_ reels, 
cores and spools. A most informative 
talk by Mr. Ulmschneider resulted in 
numerous questions indicative of the 
interest in automation as related to 
injection molding and the lowering of 
part costs. 


plastic 


Several recommendations made by 
Mr. Ulmschneider applying to auto 
matic molding should be underlined 
in everyone’s notebook:- 

Good thought out tool design 
leave out “frills’—stick by good 
basic moid design principles—con- 
sider the tool maker—the difference 
between running and not is “think- 
ing’—stay simple, not complex. 

Be sure you know your’ problem 

and prove out your theories before 

cutting steel. 

Think automatic 

matic 

It is through meetings such as this 
our membership roster will lengthen 
and our program committee is sight- 
ing high in this direction. 


produce auto 
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Speakers and Buffalo officers at the recent Buffalo RETEC 
on Hot Runner Molding (seated, left to right) Joseph R. 
Grenier, Robert W. Miller, Richard W. Miler (standing) Gordon 
K. Storin, John A. Kavanaugh, Ernest P. Moslo. 


Western New England 


Linear Polyethylenes 
C. Judd Holt 


Seventy-one members and thirteen 
guests turned out for the Oct. 2 meet- 
ing at Betty’s Towne House, Aga- 
wam, Mass. 

It was “Linear Polyethylene Night.” 
Blakely R. MeNeill (Fuller Brush 
Company) was technical chairman. 

Guest speakers were C. Rex Scott, 
of Phillips Chemical Company, East 
Providence, R.1., and Theodore A. 
Underwood, of Standard Tool Com- 
pany, Leominster, Mass. 

Seott spoke on “Molding Rigid 
Polyethylene.” He compared the pro- 
perties of linear polyethylene to those 
of branched polyethylenes and de- 
scribed his company’s experiences in 
molding it. He supported his talk with 
a slide presentation and circulated 
sample moldings among his audience. 

Underwood's topic was “Molds for 
Rigid Polyethylene.” He said that, in 
general, linear polyethylene may be 
molded in any well designed mold for 
styrene or branched polyethylene, But 
he explained how better results may 
be achieved by using specially de- 
signed molds. 

Before the technical session got 
under way, Blakely R. MeNeill, pro- 
gram chairman, announced a few pro- 
gram changes for future meetings. 
He said that the March meeting on 
military applications had been can- 
celled and that an attempt was being 
made to arrange a session on extru- 
sion to replace it. 

Membership chairman Lawrence W. 
Freeman (Plax Corporation) won the 
attendance prize and stayed on his 
feet to urge section members to help 
his committee in its drive for new 
members. The new member quota, he 
said, has been set at 55. 

It was also announced that Alvino 
Aliberti (A & M Tool & Die Com- 
pany) and his committee are well 
along on plans for the annual Decem- 
ber dinner dance. 


Sixty eight 


Newark 


Mold Design 
R. A. White 

The initial meeting of the fall sea- 
son, for the Newark Section, was held 
on September 11, 1957. 

In discussing old business, John 
Lombardi, section V.P. reported on 
the success of the Annual Field Day, 
held last June, Attendance by 187 
members and guests contributed to an 
enjoyable and successful event. 

Bob Hoehn, section president, out- 
lined plans for the forthcoming sec- 
tion visit to the laboratory of W. R. 
Grace in November. Plans were also 
announced for the annual Christmas 
party in December. 

The educational program at the 
Newark College of Engineering was 
outlined by committee chairman Allen 
Serle. Some courses have been dupli- 
cated because of heavy enrollment. 

The speaker of the evening, 
Ernest P. Moslo, President of Moslo 
Machinery Co., Cleveland, Ohio, dis- 
cussed mold design for High Speed 
Automatic Molding. The format of the 
discussion was an informal one, com- 
ments and questions being received 
from the floor during the presenta- 
tion. Mr. Moslo supplemented his dis- 
cussion by presenting slides of mold 
design features of runnerless molding, 
tunnel gating and hot runner mold- 
ing. Molded items were distributed 
for examination of the features and 
accomplishments utilizing these tech- 
niques. 

Some personnel changes affecting 
section members were announced; Bill 
Willert appointed V.P. for Frank W. 
Egan & Co., Milt Sanders now lo- 
cated with Atlantic Plastics in Ham- 
ford Conn.; replacing Milt as Sales 
Representative for F. J. Stokes Corp. 
is Lou Puintoni; also James A. Sim- 
mon appointed sales manager of H 
& R Industries of Nazareth, Pa. 

The meeting attended by 84 mem- 
bers and guests ended with the 
awarding of door prizes. 


Miami Valley 
Methylstyrenes 


A. P. Young 


The Miami Valley Section met at 
the Wishing Well Restaurant, Center- 
ville, Ohio, on Thursday Evening, 
October 3, 1957. The speaker was Mr. 
J. A. Melchore, American Cyanamid 
Company. Mr. Melchore described 
their methylstyrene polymers, 

Methylstyrene is produced by a 
novel process which controls the con- 
centration of the three isomers to 
give polymers having high heat sta- 
bility, giving moldings that with- 
stand repeated and extended expo- 
sures up to at least 212°F. without 
any apparent distortion. 

A copolymer of methylstyrene with 
acrylonitrile offers a unique com- 
bination of properties: heat resis- 
tance, toughness, and improved re- 
sistance to chemicals, crazing, and 
marring. 

These methylstyrene polymers have 
been injection molded in the usual 
presses and molds used for poly- 
styrene. Being heat resistant poly- 
mers, they generally require slightly 
higher processing temperatures; no 
other variations in molding are re- 
quired. They have also been extruded 
into sheet, film, pipe, and _ rod. 

These materials have been de- 
scribed in a paper presented at the 
thirteenth annual SPE technical con- 
ference and in an article in the SPE 
Journal. 


Chicago 


Metal Disintegration 
Joseph J. Schmidt 


The Chicago Section of the S.P.E. 
held its first meeting of the fall sea- 
son September 9th, 1957 at the Wes- 
tern Society of Engineers. The meet- 
ing was attended by 111 members and 
50 guests. 

The speaker for the evening was 
Mr. Harold Sexauer of the Elox Cor- 
poration. The Elox Corporation manu- 
factures equipment which is used in 
the disintegration of metal. 

After showing a movie which ex- 
plained the process and showed var- 
ious operations being performed by 
the equipment, the speaker then 
enumerated the various applications 
of the process. 

He explained that some of the ad- 
vantages of the process were: 1. the 
extreme accuracy that could be ac- 
quired; 2. the ability to work pre- 
hardened steel, carbides and _ stellite 
materials; 3. uses in forming intri- 
sate shapes such as gears, splines, 
vanes, etc. Although the movie did 
not show many applications in the 
plastic field it was evident that the 
process could be used to great ad- 
vantage in that particular field. 
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C leveland-Akron 


Polyethylene 
Symposium 


Robert L. Larsen 


In lieu of our regular meeting for 
October, Cleveland-Akron sponsored 
a Polyethylene Symposium, at the 
Carter Hotel in Cleveland on October 
17th. 

The topic was right and the speak- 
ers knew the subject so that all who 
attended benefited. 

The above by way of introduction 
indicates that all your officers and 
committee chairman have really 
planned for this year and have work- 
ed untold hours in making this an in- 
teresting year for you. Numerous 
Board Meetings have been held and 
the program committee, headed by 
Bob Hershey have scheduled programs 
through March 1958. 

Included in the schedule is the 
Christmas Party to be held December 
13th at the Aurora Inn and another 
350 are expected for this affair, No- 
vember meeting will have two topics, 
Automatic Injection Molding and a 
Film on Eastman Kodak Plastics. 

January the topic will be Vacuum 
vs. Injection Molding and February 
meeting will be Recent Developments 
in Extrusion Technology. The March 
meeting should be another big turn 
out for a plant visitation is planned 
for Wooster Rubber Company. 

The topics selected above should be 
reason enough for many new faces 
during the next few months and of 
course this attendance can reflect the 
program that will follow. Therefore, 
it is always of importance to your 
officers to hear what you have to say 
about these programs. What would 
you like to have? Drop a ecard and 
let them know. 

This is your Society and the bene- 
fits derived from it, and its growth 
depend on your attendance and what 
you have to offer in the way of sug- 
gestions and assistance in the way of 
helping to provide interesting meet- 
ings. Why not plan on attending 
now, and meet others who understand 
your problems? The social hour can 


give you a new outlook on life.—See 
you next month. 
Helmar G. Anderson 

Helmar G. Anderson, for many 


years a member of Western New 
England SPE, died suddenly August 
13th at the age of 55. He joined 
Colt’s Plastic Division in 1926 to 
learn plastics mold making, which 
was to become his life’s work. In 
1944 Helmar joined with his brother 
Clarence and the late Ed Bertsche to 
form ABA Tool and Die Co. near 
Manchester, Conn. Helmar Ander- 
son was president of ABA at the time 
of his demise. 
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Let these 


TALENTE 


TWIN 


go to work for you! 


PLASTOFLEX ESO and PLASTOFLEX EET 


_.. two new ADVANCE products with a single 


thought — to help you impart heat stability — improve the performance of both the 


stabilizer and the conventional plasticizer . . . 


PLASTOF 
ESO 


Epoxidized soya type plasticizer -- low mi- | 
gration and extrability, with high epoxy @ 
content. Prevents any sudden degradation 
of the vinyl compound which employs zinc & 
in the stabilizing system...improves 
stability. Recommended for vinyl foam, 7% 
coated and calendered sheeting, garden @ 
hose, floor tile — and in Plastisols and @ 
Organosols (in which it imparts excellent © 
® insulation stocks. 


viscosity ). 


May we send you 


samples and data sheets? 


ADVANCE 


all at very reasonable cost. 


EET 


. extreme 
. efficient 


Ester type epoxy plasticizer . . 
low temperature flexibility 

stabilizing action . . . imparts excellent col 
or stability to vinyl compound . . . prevents 
any sudden degradation of the vinyl com 
pound which employs zine in the stabiliz- 
ing system. Recommended for garden hose, 


film and sheeting for use at low tempera- 


i ture, slush molding compound, jacket and 


DIVISION OF 

CARLISLE 
CHEMICAL 

WORKS, Inc. 


SOLVENTS & CHEMICAL 
NEW BRUNSWICK, N. J. 
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Polythene: 


TEVIEWS / 


~ 


The Technology and Uses of 


Ethylene Polymers 

A. Renfrew and Phillip Morgan, Editors. Published for 
British Plastics in 1957 by Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, S.E. 1, England. 567 
pages, 6 guineas. 


Commercial interest in polyethylene is continuing at 


aun extraordinarily high level, so the appearance of a 


second book within a year discussing this versatile plastic 


comes as no surprise. Whereas Raff and Allison in their 
earlier volume (see SPE Journal, 12, 54 (October 1956) 
did a commendable job of covering the literature, the 


editors of the present volume called in the experts. These 


experts, including distinguished men from both sides of 


the ocean, have given for the most part, critical and 


authoritative discussions of their various areas. As is 


usually the case in such a volume, some of the chapters 


aur 


e better than others. For example, the chapters by Hay- 


wood on Oxidation and Aging, Bunn on Molecular Struc- 
ture, and Willbourn on General Mechanical Properties are 
particularly outstanding. 


The book is divided into three parts: Part I, Manu 
facture and Properties with 14 chapters; Part I, Proces- 
sing Techniques with 10 chapters; and Part III], Applica- 
tions and Prospects with 8 chapters, Part I starts with a 
chapter on History written by J. C. Swallow, who since he 
lived it, is certainly in the best of positions to write 
about it. Raw Materials and Manufacturing Processes was 
obviously written rather hurriedly, but the chapter on 
Reaction Kinetics does a thorough job. The chapter on 
Compounding is good, while the chapter on Pigments 
gives surprisingly complete and specific coverage. Oxida- 
tion and Aging, Molecular Structure, Electrical Properties, 
General Mechanical Properties, and Chemical Properties 
are authoritative, well-written and contain a tremendous 
amount of very good material, There is no chapter on the 
exceedingly important subject of melt properties, although 
the chapter on Testing and Specifications alludes many 
times to the variability among polyethylenes in their flow 
properties, and the need for more definitive tests for mea- 
suring them. Good general discussions of Low Molecular 
Weight Polythene, Irradiated Polythene, and Modified 
Polythene complete Part I. 


Under Part II, Processing Techniques, there are chap- 
ters on Extrusion Problems and Screw Design, the Extru- 
sion of Polythene Cable Covering, the Extrusion of Tube, 
Rod, and Profile, the Extrusion of ‘Tubular and Flat Poly- 
thene Film, Injection Moulding, Centrifugal Casting of 
Large Diameter Pipe, Paper Coating, Manufacturing 
Techniques for Bottle Production, Sprayed Coating, and 
Dip Coating. These chapters are in general well-written, 
and in some cases cover the subjects quite thoroughly. We 
would have liked to have seen fewer generalities and more 
quantitative data in the various chapters on extrusion, 
and more discussion of pressure drop and heat transfer in 


Ne 


IMPCO HA8- 


— 


Siti 


750 Dry Cycles Per Hour 


at Full 14%" Stroke 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 


venty 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 

Sherbrooke Machineries Limited, 
Sherbrooke, Quebec 

Export Distributors) OMNI PRODUCTS CORP 
460 Fourth Avenue, New York, New York 
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Injection Moulding. Sprayed Coatings appears to be too 
general, and we wonder why Dip Coating was regarded 
as different enough to demand a special chapter. 

Part III on Applications and Prospects includes chap- 
ters on the uses of polyethylene in Cables and Other 
Dielectric Applications, Film Applications, Domestic, 
Agricultural and Industrial Piping, Chemical Plant, House 
hold Goods, and Textile Yarns and Fabries, All of these 
chapters are comprehensive and very interesting. In some 
places greater use of quantitative data which could be 
used by design engineers would have added to the value 
of the presentation. The final two chapters on Future 
Outlook in the U.K. and Future Outlook in the U.S. con 
tain the cautious optimism that is characteristically used 
by people who try to predict the future. Considerable 
data on past production capacities and sales rates are 
given, and it would take a real pessimist to disagree with 
these authors’ contention that a period of rapid growth 
still lies ahead. 

In summary, “Polythene” is a very worthwhile book, 
and should be very useful to polymer scientists and plas 
tics engineers alike. 

E. E. Lewis 


Manufacturing Processes 


4th Edition, Myron L. Begeman, John Wiley and Sons, 
New York, 612 pages, $8.00. 


A more descriptive title might be “Conversion and 
Fabricating Manufacturing Processes for Metals and Plas 
ties”, The author states in the preface that the purpose 
is to provide students of engineering with basie know 
ledge of materials and process. This the book does very 
well and in addition it will find a useful place on the 
bookshelf of the engineer in industry whether he be a 
product, process, manufacturing, or facilities man, 

This book is easily read and its use of drawings and 
illustrations are sufficient to make points readily under- 
stood. It is concise, which would be expected when the 
wide subject range is taken into consideration. 

The book can be conveniently broken into sections or 
divisions. After Chapter I, which is somewhat introductory 
definitions, Chapters Il through VII cover steel. There 
is a chapter devoted to the subjects of foundry, patterns, 
casting, heat treating, and powder metallurgy. Successive 
chapters deal with plastics, welding, electro forming and 
coating, hot working, cold working, and press stampings. 
After a chapter on inspection, Chapters XV through XXIV 
cover metal working on standard machine shop equip 
ment such as lathes, shapers, milling machines and the 
like. The final chapter covers abrasive wheels and grind 
ing machines. 

The real feature of the book is its condensation of 
the essentials of the selected subject matter into a readily 
understood presentation. The book is a good reference 
source for basic principles in many of our common manu- 
facturing processes. This book will provide adequate 
references for refreshing as well as an insight into the 
equipment and process used. 

The scope of the book is adequate to qualify it as a 
general study of the engineering principle and manu- 
facturing processes used in two large industries: metals 
and plastics. 

Plastic reference is more general in nature than is 
metal and is limited to brief descriptions of the main types 
of plastics and methods of producing them. 


At the end of each chapter is a list of review ques 
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Symbol of the Ultimate m 
Dry Colorants for Every Type 
of Thermoplastic . .. and 
Color Paste Dispersions 

for Polyester and Epoxy Resims. 
Choice of the Industry's 
Leaders Who Demand Perfection 


PLASTIC MOLDERS SUPPLY CO., INC 


74 South Ave., FANWOOD, N.J. Plainfield 5-5555 
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Book Reviews (con't.) ... 


tions and more importantly a reference of works used by 
the author which in itself offers the reader an opportunity 
to further inquiry. Photographs in general are good and 
are of modern equipment and the drawings themselves 
are excellent. The author has used some 200 illustrations 
and in addition 19 charts or tables. To do justice to this 
book a review should be written on each chapter as each 
of them represents one of America’s industries. 

J. C. Stansel 


Epoxy Resins—Their Applications 
and Technology 


Henry Lee and Kris Neville—({The Epoxylite Corporation, 
El Monte, California) McGraw-Hill Book Company, 1957, 
305 pp., $8.00. 


Epoxy resins are one of the major developments of 
the last decade in the plastics industry. These materials 
have found applications in such diverse fields as surface 
coatings, electronics, tooling, and aircraft construction. 
Anyone keeping abreast of developments in these fields 
can ill afford not to know about epoxy resins, Lee’s and 
Neville’s book is the most extensive compilation on the 
chemistry and technology of epoxy resins that has appear- 
ed to date. They have gathered their information largely 
from technical bulletins published by the principal sup- 
pliers of epoxy resins, patents, government reports, 
technical journals, papers presented at technical con- 
ferences and private communications. 

The book is especially valuable to the plastics 
engineer who has to develop formulations to do specific 
jobs. The important factors involved in developing an 
epoxy formulation are discussed. Due space is devoted to 
the various types of hardeners that can be used: aliphatic 
and aromatic amines, polyamides, acid anhydrides and 
certain catalytic systems. Pot life, reaction exotherm, and 
curing conditions are considered. The purpose and practice 
in the use of diluents, fillers, plasticizers and flexibilizers 
is discussed, The last half of the book is devoted to the 
use of epoxy resins in casting, sealing, laminating, coat- 
ing and adhesive bonding applications. The final chapter 
covers handling methods and safety precautions. 

The book is well written and remarkably free of 
errors. A few minor errors were noted. For example, on 
page 117 Methyl Nadic Anhydride is incorrectly referred 
to as a “methylated maleic adduct of phthalic anhydride.” 
On page 119 the text should read 20 hours instead of 200 
hours to be consistant with figure 5-1. Epoxy resins are 
classified as nonflammable or self-extinguishing on page 
59. The reviewer is aware of only a few self-extinguishing 
epoxy formulations. 

Since there are differences between supposedly equi- 
valent commercial resins it would have been helpful if the 
uuthors had indicated by name the specific resin involved 
in the numerous tables and figures (of which there are 
over 200). However this criticism is largely negated by 
excellent referencing. The interested person can look up 
the original articles listed at the end of each chapter 
for this proprietary information. 

There has been a growing need for consolidation of 
information on epoxy resin chemistry and technology. 
This book does a commendable job of fulfilling this need 
and is a valuable contribution to the rapidly expanding 
field of epoxy resins. 


Luther Bolstad 


Seventy two 


A Guide to the Literature of Chemistry 


Second edition, by E. J. Crane, Austin M. Patterson 
and Eleanor B. Marr. xiv + 397 pages. John Wiley & 
Sons, New York, 1957. $9.50. 


This is the second edition of the well-known book 
by Crane and Patterson, published in 1927; Dr. Eleanor 
Marr is the principal author of this edition. The book 
remains the most comprehensive work concerning the 
chemical literature. 

The entire book has been rewritten, with some topics 
covered in an abreviated manner due to the great ex- 
pansion of the literature in the past thirty years. Princi- 
pal topics covered include “Books,” “Periodicals,” ‘Pat- 
ents,” “Government Publications,” “Trade Literature,” 
“Other Sources,” “Indexes” and “Procedure in Literature 
Searches.” The appendix contains seven sections cover- 
ing literature related to chemical literature; symbols, 
abbreviations, and standards used in chemical literature; 
information about the major American and Canadian 
libraries; a bibliography of lists of periodicals; scientific 
and technical organizations; discontinued .chemical pub- 
lications; and dealers and publishers. 

Although the book gives comprehensive: coverage to 
the general field of chemical literature, complete coverage 
of a specific subject may be, of necessity, less complete. 
For example, the listings of books and journals concern- 
ing plastics are not complete and up-to-date. Also, the 
very useful journal “Current Chemical Papers” is not 
mentioned. 

The reviewer recommends this book to anyone who 
has oceasion to use the chemical literature; even those 
who have had much practice in literature searches will 
find much useful information. The book should also prove 
valuable to librarians and other persons interested in 
checking the adequacy of their library. As written by 
Dr. Crane in the Forward, “the book is moving into good 


hands.” 


Robert K. Ingham 


Journal of A Scientician 


Piero Modigliani, Philosophical Library, 136 pages. $3.75 


Dr. Modigliani, of Modiglass Fibers, Inc., has under- 
taken to do what almost every engineer, scientist, ditch- 
digger, and automobile mechanic secretly yearns to do. 
He has assembled his random thoughts into a “journal”, 
in which he discusses, philosophises, and takes mental 
meanderings where, as Herbert phrased it, ‘your fancies 
rove”, 

The result is an entertaining little book that can 
only be described as charming. It is certainly not a techni- 
cal book, but it is for the technically minded. The chap- 
ters, for the most part, consist of only a couple of pages 
on a given subject, but the variety of thoughts make the 
whole a pleasant diversion. Imagine, if you will, a short 
book which encompasses such esoteric subjects as the 
romance of old bottles, the reinforced plastics industry, 
and a fancied discussion between Leonardo daVinei and 
Aibert Einstein. Dr. Modigliani has gathered such 
thoughts into this journal, and he has done well. Highly 


recommended. 
Samuel S. Oleesky 
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Automation: Its Purpose and Future 


Magnus Pyke, Philosophical Library, 191 pages. Ten 
Dollars. 


Dr. Pyke, in his preface, fortunately disclaims any 
technical knowledge of electronic computers or of automa- 
tion. His dissertation confirms his preface. The discussion 
upon which he spends 191 pages is a repetitive, redun- 
dant, verbose trifle of wistful pomposity, interspersed 
with complex explanations of so-called “automated” 
processes that are completely extraneous to the subject at 


hand. Careful editing could have saved ninety percent of 
the paper between the covers. The paragraphs are long 


and rambling. In the entire book, there are but three 
drawings and eight inconsequential photographs. 

If the reader is looking for an exercise in mental 
gymnastics, he will certainly enjoy the philosophical 
efforts of the author. If, however, the technically-minded 
seeker of information expects to learn something about 
automation from the treatise, he will have wasted both 
time and money. 

Samuel S. Oleesky 


Hydraulic Fluids .. . 


(Continued from page 28) 


alone may cost $30 or more for one average-sized 


press. The fact that the press need not be taken out of 


service for changing oil may be of even greater value. The 
use of high-quality hydraulic fluid, well maintained, does 
not increase costs. It saves money. The savings effected 
add directly to net profits. x * 


Challenge to Plastics .. . 


(Continued from page 22) 


time, he will have no other choice but to build a plastics 
plant. 


What then is the future in custom processing, in 
molding, fabricating, vacuum forming, and extruding” 

First, is the matter of the custom processor lending 
his best engineering thoughts to ideas for cost reduction 
and new application features. Those custom processors 
who provide leadership in product design for cost will 
continue to thrive and prosper, Those who flatly accept 
end-user design and quote without thinking are in for a 
rough time. 


Second, the custom supplier who automatically passes 
on increased costs without suggestions for redesign to 
keep costs down is in for trouble. 

Third, failure to deliver on time, causing expensive 
slowdowns «and stoppages on production lines, is bad busi 
ness for custom enterprise. 

Fourth, inspection and elimination of rejects at any 
stage of a continuous manufacturing process is more 
important than many custom enterprisers. realize. A 
custom supplier can gain a great advantage if, when 
quoting on a job, he calls the purchaser’s attention to 
absurd quality requirements which may greatly increase 
costs. The buyer today, more than before, must strike 
balance point between the cost of production and the 
cost of inspection and rejection. 


Specifications of... 


L-2-40z. LESTERS 


Ounces General Purpose Polystyrene 


a. Single Feed Stroke . . . .. 4 

*b. Double Feed Stroke . . . . . 6 
Mold Closing Pressure, Tons . . . . . 150 
Beam Area, Sq.in. . . 39 
Pressure on Material at End of Ss. 20,000 
Speed of Injection Plunger, inches/min. . . 169 
Filling Speed, cu.in./sec. . . 7.8 
Complete Machine Cycle, idling, 9 secs. . 6 
Mold Opens,inches . . . . . . 
Maximum Mold Height, ins. . . 15/12 
Minimum Mold Height,ins. 12/9 
Maximum Mold Size,ins. (Hx V) . . . . 18x14 
Total Heating Units, K.W. . . . . 10 
Combined Pump Capacity, gal./min. . 39.1 
Motor Size, Horsepower . . . . . . 20 
Weight, Lbs. . . . 9,200 


There are two other uti si oz. LESTERS... both 
ore faster in cycling and filling speed. 


*Optional at extra cost. 


LESTER-PHOENIX, IN 


Agents in principal cities throughout the wor 
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‘TRU-CAST’ Beryllium Copper Mold 

Components Have Everything You Need 

© Long Life 

@ Fidelity of Detail 

High Impact 
Strength 

® Close Dimensional 
Tolerances 

Trouble-Free 
Performance 


These “built-in” advantages, plus 
quality guaranteed by over 40 years 
of Manco casting experience, go in- 
to every “Tru-Cast’ cavity and core 
-——adding up to better, faster pro- 
duction at substantial cost savings. 
Write, wire, or phone today to 
bring your production problems to 
Manco —a copy of the 48-page 
*‘TRU-CAST’ HANDBOOK will be 
sent to qualified firms upon request. 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale, Mich. 
Telephone: Detroit—WArwick 8-7411 


IMMEDIATE DELIVERY 


on SOCKET HEAD CAP SCREWS 


Op to 12° Long! 


on Y2", Ye" and %" Dia. Screws 


and No Special "Set-Up Charges” 


WHY HOLD UP YOUR WORK... f ] 
for long deliveries on those so-called eee FOP” 
“special length” screws? You can get 


really fast service on high-quality or 
Socket Head Cap Screws, Stripper 

Bolts and Dowel Pins ... AND you 

don't have to pay special set-up 100! 
charges either! D-M-E’s large volume — 
turn-over enables you to get in on the 

savings! In STOCK at 
SO... Why Wait? ... When you can ALL 7 


get the Finest Quality, in Less Time, D-M-E Branches 
and at Less Cost to you! 


See Page 127 of your D-M-E Catalog ... . or 
Write TODAY .. . . for complete information! 


DETROIT MOLD ENGINEERING CO. 


6686 £. McNichols Rd. — Detroit 12, Mich. — TW. 1-1300 


BRANCHES IN. 
Hillside, N. J. — Chicago, Ill — Cleveland, Ohio 
Los Angeles, Calif. — Toronto, Ont. — Dayton, Ohio 


CLASSIFIED ADS 


Only “Technical Services Wanted" and ‘Situations 
Wanted” will be accepted. Rates: $0.20 per word, minimum 
$7.00. SPE members in good standing are entitled to a 
total of three no-charge “Situation Wanted" advertisements 
in any twelve month period as of first insertion. Last day 
tor inserting advertisements is the first of the month pre- 
ceding date of publication. When answering advertisements 
please address the business offices of the Society. 


Reinforced Plastics 
Sales Engineer 


Large multi-plant corporation has opening in Detroit 
Office for aggressive, personable sales engineer. Experi- 
ence required in application engineering and sales of 
pre-mix and pre-form molded parts or related materials 
to automotive industry or its vendors. Age 25-35. 

Send complete resume including experience, educa- 
tion, personal history, and salary requirements to Box 
No. 2557, SPE JOURNAL, °4 East Putnam Avenue, 
Greenwich, Connecticut. 
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Acheson Dispersed Pigments Co. 19 
Advance Solvents & Chemical, Div. of 

Carlisle Chemical Works, Ine. 69 


Allied Chemical and Dye Corp., Barrett Division __20, 21 
Allied Chemical and Dye Corp., National Aniline Div. —_10 


American Cyanamid Company 18 
Bakelite Co., Div. of Union Carbide Corp. it, 12, 13 
Barrett Division, Allied Chemical and Dye Corp. 20, 21 
Carlisle Chemical Works, Inc., Advance Solvents, 

& Chemical 69 
Crucible Steel Company of America ae D2 
Detroit Mold Engineering Company 14 
Detroit Mold Engineering Company 74 
Dow Chemical Company 9 
Kk. I. du Pont de Nemours and Co., Inc. 3 
E. I. du Pont de Nemours and Co., Ine. 40, 41 
Frank W. Egan and Company 8 
Escambia Chemical Corporation 6 


Farrel-Birmingham Co., Inc., Watson-Stillman Press 
Division 


Gering Products, Inc. 15 
Gering Products, Inc. 15 
Hercules Powder Company 76 
Improved Machinery, Ine. 70 
Lester-Phoenix, Ine. 73 
Manco Products, Ine. 74 
Monsanto Chemical Co. 16, 17 


National Aniline Div., Allied Chemical and Dye Corp, _10 
National Distillers and Chemical Corp., U.S. Industrial 


Chemicals Co, Div. 4 
Plastic Molders Supply Co., Ine. 71 
Union Carbide Corp., Bakelite Company Div. 11. 12, 18 
U.S. Industrial Chemicals Co., Div. of National 

Distillers and Chemical Corp. 4 
Watson-Stillman Press Division, Farrei-Birmingham 

Company, Ince. 2 
Whitlock Associates, Ine 63 
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for the most 
exacting 
production 
with 
plastic 
molding 
compounds... 


Production power with a sensitivity capable of meeting your most rigid 
requirements. That’s the Gering difference in custom compounding! 


Only with Gering’s efficient, giant-like custom compounding operation 
— producing well over 100 million pounds a year—can you be sure you'll 
get highest quality molding compounds . . . regardless of the type or 
size of the order. 


Gering provides quality controls every step of the way . . . complete 
laboratory facilities . . . a wide range of specialized production equip- 
ment. . . all under top-notch technical supervision. This combination of 
expert know-how and manufacturing flexibility is yours for the using. 


GERING 


Virgin Thermoplastics: Viny! + Polyethylene + Acetate + Polystyrene + Impact Styrene 


GERING PRODUCTS, INC., Kenilworth, N.J. + Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. » 424 Chevy Chase Rd., Mansfield, Ohio 
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NEW ERA PLASTICS CHEMISTRY 


America’s First 


Capping a sustained 35- 7year program of research and development in 
high polymers, Hercules he § brought on stream a 30-million pound plant 


to produce the new eth lymer Hi-fax. An exciting new material, 


Hi-fax is made by an exdlusiy les low-pressure process employing 
Ziegler-type catalysts/ Hi- fax has an 
properties all its 


Hercules has | 


chemists studyin s labo 

ported the figgt high- density p¢ 

maintained a eyer-widening of market 
Hi-fax, Tepresents a con 

production and final translation into thet 

of Ameri opens new horiza 

industry, opportunities you. 


Wilmingt 


Ziegler Polyethylene Plant 


The Significance to You of Hercules Hi-fax 


The new Hercules Hi-fax plant makes avail- 
able for the first time in America a comme: - 
cial plant producing proved polyethylene 
by the Ziegler catalysis. More than that, the 
plant incorporates all the “xnow-how" of 
Farbwerke Hoechst, AG. of Germany, the 
world’s first commercial producer of high- 
density polyethylene, with whom Hercules 
has o working agreement for the continuing 
exchcage of research and processing in- 
formation 

Hoechst polymers have been marketed 
and evaluated in America by Hercules on a 
large scale for two years in containers and 
closures, housewares, wire and cable insula- 
tion, chemical and hospital ware, filaments, 
vacuum-formed sheets, toys and sports 
equipment, film, pipe, ond many other 


applications 

This means that Hi-fax comes to you com- 
pletely proved and established not only in 
the laboratory but in applications that en- 
compass the widest range in the plastics 
field 

In Hi-fox, Hercules brings to you also its 
experienced technical and service staff with 
35 years of continuous service to the plastics 
industry 

Add to these another important factor — 
location at Parlin, New Jersey, in the heart 
of a major piastics-consuming market, where 
prompt delivery is paramount. Back of all 
this, moreover, is Hercules’ creative and 
technical skill to produce the finest, most 
usable ethylene polymer for toda ‘ 
tomorrow's products 
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Program and Abstracts — page 56 
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EPON RESIN does 


Improved GOOD-ALL capacitors have low leakage, 
high stability—even in extremely humid climates 


Here’s how: 


Epon resin is helping to 
set new standards of excellence 
in a line of 600 UE capacitors 
made by Good-All Electric Manu- 
facturing Company, Ogallala, 
Nebraska. 

Good-All reports that Epon 
resin offers superior moisture re- 
sistance . . . far better humidity 
protection than obtained with 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York !7, New York 


Atlanta + Boston + Chicago Cleveland - Detroit - Houston Los Angeles Newark New York + San Francisco St. Louis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Montreal - Toronto +» Vancouver 


conventional molding materials. 
These capacitors offer rugged, 
trouble-free performance because 
Epon resin assures high dielectric 
strength, low leakage, great re- 
sistance to chemical and corrosive 
attack, and handsome appearance. 

For molding . . . for potting... 
for laminating, sealing and encap- 
sulating . . . Epon resins are pre- 


ferred because they offer an almost 
ideal combination of electrical and 
physical properties. 

Write for complete information 
on the use of Epon resins in pro- 
tective enamels, tool and die ma- 
terials, etched circuit laminates, 
transformer and motor sealing 
compounds. 
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Snsuiner. Those pellets 


It takes the showmanship of COLOR to capture the attention of t 
of UNICOLOR going into the extrusion molding machine are jaf 
manlike job of providing the stimulus of COLOR tot 


Deginning to do their show- 
e of plastic belting. 


a molecular bond with the thermo- 
at it is to be diluted at a ratio of twenty- 


UNICOLOR is a resin color concentrate that 
plastic involved. It is so rich in COLOR-POW 
four to one. The result is a plastic progall 
up sales. x’ 


mith the attention-commanding color that rings 


Westchester Plastic 
thousands of sp C 
moplastic 


as pioneered the field of color. We have available 
9 matched colors in polyethylene and most other ther- 
s. Advise us of the resin you intend to use and the color 


you r We will send you a sample for evaluation by your staff. 


SALE! 


mber! the color makes the 
reme 


WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVENUE, MAMARONECK, N. Y. @© Mamaroneck 9-5980 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturers and Developers of Unicolor and Formacolor 


J Pliothene, Formacolor, Unicolor® T.M. Reg. U.S. Pat. Off. ¢ 
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RESIN PROPERTIES THAT AFFECT 
STRESS-CRACK RESISTANCE OF 
POLYETHYLENE 


Environmental stress cracking is the term used to 
describe a certain type of material failure. With 
polyethylene this failure occurs when the plastic is 
under high local stress (either external or internal) 
and in contact with materials such as a soap, deter- 
gent, or solvent, which affects the polymer. 

Resistance to stress cracking is especially impor- 
tant for applications such as electrical insulation, 
polyethylene pipe, housewares, and certain types of 
packages. 

Two factors influence the resistance of a poly- 
ethylene part to environmental stress cracking: the 
resin used and the conditions used in fabricating the 
part. 


Which resin to use: 


Stress crack resistance is greater with a resin of 
higher molecular weight — that is, lower melt index. 
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MOLECULAR WT. — INCREASING —> 


Then why not use low melt index resins? Because 
production rates are lower. The processor must make 
a compromise between peak production rate and top 
stress-crack resistance and use a resin that will be 
satisfactory, if not ideal, in both respects. 

Molecular weight distribution of the polyethylene 


RESISTANCE TO 
ENVIRONMENTAL 
STRESS CRACKING 


MOLECULAR WT. DISTRIBUTION —WIDENING —> 
resin is important too. Resins with a narrow mole- 
cular weight distribution (with fewer molecules much 
higher or lower than the average) have better stress 
crack resistance than those with wide molecular 
weight distribution (more of the larger and smaller 


POLYETHYLENE 
PROCESSING TIPS 


molecules but the same average). The low molecular 
weight fraction is more susceptible to attack by 
environmental materials. 

However, the flow properties of a polyethylene 
resin having a narrow molecular weight distribution 
and a given melt index are not as good as those of a 
polyethylene resin having a wide molecular weight 
distribution and the same melt index. Here again the 
processor must make a compromise between produc- 
tion rate and the properties he requires in the end 
product. 

Density of the resin will also have an effect on the 
resistance of that polyethylene resin to environ- 
mental stress cracking. The higher the density, the 
poorer resistance to environmental stress cracking. 
On the other hand, the more linear or more dense 
polyethylenes have enhanced flow properties and 
higher stiffness and tensile strength. 


There is no single answer to all problems 


It is obvious from the preceding discussion that there 
is no simple solution to the selection of a resin for a 
particular end use. The resin must be carefully 
selected while giving proper consideration to the 
important end properties required in the fabricated 
article. 

An answer to your particular problem can be 
found by obtaining a polyethylene resin from a manu- 
facturer who can give you the balance of properties 
required — high or low melt index, narrow or wide 
molecular weight distribution, a range of densities. 
U.S.I. is one such supplier and their Technical Serv- 
ice Representatives stand ready to assist you in the 
selection of the proper Petrothene resin. 


Processing conditions affect stress crack resistance 


Processing temperatures, cooling rates, and other 
processing conditions can have a marked effect on 
stress crack resistance, because of residual strains 
left in the fabricated article. 

There isn’t room to go into these in detail here but 
the next issue of “Tips” will discuss them more fully. 

Meanwhile if you have a specific problem, call on 
U.S.L’s Technical Service Engineers. They will be 
glad to work with you toward finding a solution. 


USTRIAL CHEMICALS CO. 
Division of.National Distillers 

and Chemical Corporation 

99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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Eliminate 


from your product with 


ESCAMBIA PVC 


With Escambia you also get freer-flowing hot pre-mixes, better heat 
stability and improved color and clarity. 

Prove these unique advantages in your own plant with a test run of 
the Escambia PVC resin best suited to your operation: 
ESCAMBIA PVC 1250—High molecular weight resin, recommended for dry blend 
extrusion of shapes and profiles and for calendered film. 
ESCAMBIA PVC 1225—The inherent heat stabilixy of this intermediate molceular 
weight resin gives properties comparable to those usually associated with higher 
molecular weight PVC. 
ESCAMBIA PVC 1200—Lowest molecular weight in this series with outstanding heat 
stability not generally associated with resins of this molecular weight. It is recommended 
for calendering, extrusion and molding when lower processing temperatures are required. 


NEED A SPECIAL TYPE PVC? Your needs for a special type of PVC will get prompt attention at 
Escambia. The answer to your production problem may be among the many types of specialty PVC’s 
developed by Escambia’s research department: modified and unmodified low molecular we ght PVC, 
conventional and novel copolymers, PVC's for various rigid applications and others. Direct your inquiries 


to the adcress below 


For additional information about Escambia’s PVC resins—write or call— 


ESCAMBIA CHEMICAL 


N 


261 MADISON AVENUE «© NEW YORK 16, N. Y. 
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The Society of 
Plastics Engineers, Inc. 


Incorporated in 1942 under the laws 
of the State of Michigan to promote in 
all lawful ways the Arts, Sciences 
and Engineering Practices and Stand- 
ards connected with the utilization of 
plastics. 


Executive and Business Offices 


34 East Putnam Ave 
Greenwich, Conn. 


Officers of the Society 
PETER W. SIMMONS, President 
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All correspondence relative to busi 
ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 


Membership in the Society available 
to qualified individuals at $15.00 pe) 
year, which includes SPE Journal 
subscription. Inquiries should be ad- 
dressed to the business office 


Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 


Each geographical Section of the So- 
ciety shall use only such uniform 
stationery, forms, etc., as shall be 
approved by the Council and as may 
be supplied through the Executive 
Secretary of the Society. 


No SPE member shall use or refer 
to the Society by name or abbrevia 
tion in any advertisement or com 
mercial exploitation of himself or his 
cmployer or of products which he or 
his employer may manufacture, sell, 
or represent. 


Neither the Society of Plastics Engi 
neers, Inc., nor the SPE Journal is 
responsible for the views expressed 
by individual contributors either in 
articles accepted for publication in 
the Journal or in technical papers 
presented at meetings of the Society 
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NOW AVAILABLE 


Papers Presented at the October 17, 1957 Cleveland 
Regional Technical Conference 


‘POLYETHYLENE, PROPERTIES AND USES" 
This bound volume contains the papers presented at the Polyethylene Retec 
A valuable addition to your Plastics Engineering Library. 
USE THIS FORM TO ENTER YOUR ORDER 
PLEASE SEND ME COPIES OF THE “POLYETHYLENE” RETE¢ 
PREPRINT AT $3.00 EACH 


CHECK NAME 

ENCLOSED COMPANY BRILI 
ADDRESS MI 
CITY STATE 


PEAR OUT AND MAIL TO 
PUBLICATIONS DEPT 
SOCIETY OF PLASTICS ENGINEERS, IN¢ 
M4 EAST PUTNAM AVE., GREENWICH, CONN 


From The Editor's Notebook 
By JESSE H. DAY 


@ At the top of this page is a ticket to an education in polyethylene 
Actually it is the preprint book of the recent Cleveland Retee. One of 
the biggest values is the clear distinctions between low density, 
medium density and high density polyethylenes. You will find each 
type well defined, and the physical properties of each, and better yet, 
a run down on how to choose which polyethylene for a specific use 
If you mold polyethylene, this book should be valuable to you. 


® This issue of the Journal marks a proud and happy anniversary. 
The popular feature “SPEaking of Extrusion” has appeared for 
two years, and with this issue begins its third year. 


@ We spent last week end doing a calculation on SPE membership 
f the same kind that chemists do for molecules—and in the same 
way. Problem; find the center of gravity—in our case center of SPE 
membership population. Result, about 8 miles west and 6 miles south 
of Cleveland. If you are mathematically inclined and have a few 
spare hours, pick up your Roster Issue of the Journal and some 
paper and calculate away. If you do, drop us a line and let us know 
how—or rather, where—you made out. 


® Interested in Japanese plastics? The Institute of Polymer Industry, 
Central Post Office Box 1176, Tokyo publishes the Plasties Industry 
News, which runs about 24 pages plus cover, monthly. It’s printed 
entirely in English, and among other things prints a list of Japanese 
patents. 


Calendar of SPE Technical Meetings 


ANNUAL TECHNICAL CONFERENCE 
“Progress Through Plastics Engineering” 
January 28-31, 1958 — Detroit 
The Hotel Sheraton-Cadillac 
98 engineering and scientific papers on all phases of the plastics 
industry, including research and education 
Chairman: C. H. Whitlock, 21655 Coolidge Road, Oak Park, Mich. 


—Ahbstracts of Papers—page 56 


This Month's Cover: 


This chess set is unusual for two reasons. First is that even the 
largest pieces, 4'2 inches high, are transfer molded of melamine. 
Second is that this is the first really new design in mass-produced 
chess pieces in a century. It is molded for Pacific Game Co, of Culven 
City, California by Lee Deane Products of Los Angeles. 
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ENGINEERING | today... | 


with NRM Thermoplastic EX TRUDERS 


Plug-in pyrometer type temp. con- 
trols*—wuniform cylinder and die 
heating. 


Zoned cast-in heat- 

ers—uniform heat- Extra heavy-duty self-lubricated 
| ing, less “down” herringbone gears. 

time. 


20:1 ratio one- 
piece, single-wall Extra heavy-duty thrust 
die Xaloy 306 cylin- bearing — long 
: er cie @ der liner —high 
screen changes. capacity, long 


life. 


Quick - opening 


= 


Fee 


Precision feed 
screws (alloy steel, 
chrome plated, 
surface hardened 
flights) —for continu- 
ous ‘‘close-toler- 
ance” extrusion. 


Jacketed, chrome- 
plated feed box— 


NRM patented “Bal- uniform feeding. 

anced Heat Control’’ 

—more efficient cyl-  * Screw speed tachom- 

inder heating and eter—efficient operat- 

cooling. ing control. J.1.C.* wiring — meets 
Drive motor ammeter — exact local codes anywhere. 
power indication. 


Learn how these and many other advanced engineering and construction features 
assure lower maintenance, more profit on plastics extrusion with NRM Extruders. 
There’s an extruder type and size to meet every requirement in the NRM full line. 
Write today for more details. 


*Joint Industrial Council. 
*For proportioning type or stepless control. 


General Offices and Engineering Laboratories: 47 West Exchange St., 
Akron 8, Ohio 

EASTERN PLANT: 384 Getty Ave., Clifton, N. J. 

SOUTH: The Robertson Company, Rutland Building, Decatur, Ga. 

WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 

MID-WEST: National Rubber Machinery Company, 5875 N. Lincoln Ave., 
Chicago 45, Ill. 

CANADIAN: F. F. Barber Machinery, Ltd., 187 Fleet St., West, Toronto, Ont. 

EXPORT: Omni Products Corporation, 460 Fourth Ave., New York, N. Y. 2605 
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Industry News 


Myron Rothman 

Mr. Myron Rothman has been ap- 
pointed vice president in charge of 
production at Anchor Plastics Com- 
pany. Mr. Rothman, who has _ been 
plant manager of the Long Island 
City concern for the past 13 years, 
will take on additional responsibilities 
brought about by the substantial ex- 
pansion of the company’s custom ex- 
trusion plant capacity. 


Foster-Grant 

Joseph C. Foster, president of Fos- 
ter Grant Co., Inc., of Leominster, 
Mass., chemical and plastics producer, 
has announced the election of four 
new vice-presidents. 

The new officers are: Jacob Chat- 
kis, vice-president and secretary; Dr. 
Sidney J. Baum, vice-president in 
charge of polymerization; Milton W. 
Bernstein, vice-president in charge of 
sales for the Molded Products Divi- 
sion; and Dr. F. Drew Mayfield, vice- 
president in charge of the company’s 
monomer plant in Baton Rouge, La. 


Leo Gans 

The appointment of Mr. Leo Gans 
as executive assistant at Anchor Plas- 
tics Company has been announced. 


Polyethylene 

“New Applications For Polyethy- 
lene” is the feature article in the cur- 
rent issue of American Agile Corpor- 
ation’s external house organ, Plastic 
Weldor and Fabricator. 

Copies may be obtained, without 
cost, from the American Agile Corpor- 
ation, P.O. Box 168, Bedford, Ohio. 


Chemical Materials 

A sixteen-page brochure lists and 
describes over 625 chemical com- 
pounds and products introduced by 
136 chemical manufacturers during 
1956. Of these products, 272 are com- 
pletely new products never before of- 
fered by any manufacturer. The 
others were previously available, but 
from other manufacturers. Therefore 
alternate sources of supply are indi- 
cated. Names and addresses of all 
manufacturers are included, 

“Chemical Materials—i956” is a- 
vailable at $1 a copy from Chemical 
Processing Magazine, 111 FE. Delaware 
Place, Chicago 11, Ilinois. 


Dust Control 

A new eight-page bulletin has been 
issued by the Pangborn Corporation, 
Hagerstown, Md., manufacturers of 
Rotoblast and dust control equipment, 
which describes Rotoblast deflashing 
equipment available for efficient 
cleaning and finishing of all types 
of plastic parts. 

Copies of Bulletin No. 228 are avail- 
able from: Pangborn Corporation, 
Hagerstown, Maryland, 
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you don’t know | 
all the important: 


standard mold set 


sizes available... 


57 catalog! 


Standards + flexibility 


NATIONAL'’s range of 9,403 MOLD 
SET STANDARD sizes and com- 
ponent parts, at production prices, 
offers you maximum molding 
capacity in the size you need for 
maximum economy. 


NATIONAL'’s flexibility in meeting 
your specific requirements per- 
mits modification of any standard 
set at minimum cost and without 
a day’s loss in delivery! 


Write for your NATIONAL MOLD SET 
& ACCESSORIES CATALOG today! 


ational Tool & Manufacturing Co. 
Mold Set Division, Dept. A KENILWORTH, NEW JERSEY « BRidge 6-1600 


IN CHICAGO call us directly, at no cost, 
tee by asking operator for Enterprise 7555. 


= 
= 
‘ F 
| 
| 


our samp le 
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ty 

are so 


economieak easy ‘to use! 


As the principal producer, National Aniline’s fully- 
integrated volume output and fast deliveries from 
our strategically-located Moundsville plant expedites 
your production and minimizes your inventory. 


And because the quick-dissolving, uniform round 
tablets resist degradation in handling, they are essen- 
tially non-dusting and give you fewer fines. 


We will be happy to send you a sample of this high- 
quality, versatile intermediate. Write to the nearest 
National Aniline office. 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, 


N. 


Akron 


Los Angeles 


Te n 


Atlanta 


New Orleans 


Boston 


Charlotte 


Philadelphia Portland, Ore. 
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Chicago 
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PERMANENT VIOLET RL EXTRA POWDER 


characterized by 


excellent fastness to light , 


Permanent Violet RL Extra Powder is recommended to the printing ink, 
paint, enamel, lacquer, plastics and rubber industries—both as a self-color and for 
shading other fine blues, such as Heliogen Blue BNF, to redder shades. 


Excellent fastness to light is the outstanding property of this new addition to our 
line of dependable pigments. Permanent Violet RL Extra Powder has high tinctorial 
value, unique blueness, and is non-bleeding in water and in most organic solvents. 


Available in powder or in presscake form, samples of Permanent Violet RL Extra are 
offered for your plant trial. Write us direct for samples and complete product data. 


GENERAL DYESTUFF COMPANY 


A SALES DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 14 «+ NEW YORK 


a esearch, 


+ 
le 


CHARLOTTE + CHATTANOOGA «+ CHICAGO + LOS ANGELES - NEW YORK + PHILADELPHIA +» PORTLAND, ORE, 
PROVIDENCE + SAN FRANCISCO + IN CANADA. CHEMICAL DEVELOPMENTS OF CANADA LTD , MONTREAL 


Permanent Violet R L Extra Powder and Presscake, manufactured by General Aniline & F ilm 
Corporation, are sold outside the United States under the trade name FENALAC VIOLET R L. 
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INCREASE PROFITS TWO WAYS 


WITH A COMPLETE EGAN EXTRUSION INSTALLATION 


4 Lower manufacturing costs 


& Increase production runs 


The success story behind every Egan installation is 


the extruder proper. Egan Extruders with patented ' 


“Willert Temperature Control” systems provide 


automatic, balanced temperature levels, which result 


in closer tolerance extrusions with greater speed 
and ease. 


Complete extrusion installations or accessories 


“EGAN EXTRUDERS: pre-set the temperature; 
available for pipe, film, sheet, shapes. ‘‘Willert Temperature Control" system takes 
over, providing completely automatic instru- 
mentation. 


*also available without ‘‘Willert Tempera- 
ture Control’’ system. 


Polyethylene Pipe Unit 


DIES: offset or straight-out, with or 


. 
. 
. 
° without extended mandrels. 


COILERS: dual reel type, with or 
without avtomatic level wind. 


TAKE-OFFS: roller or 
multiple belt types in 
diameters of 
or 3”—14". 


FRANK W. Egan & COMPANY 


SOMERVILLE, NEW JERSEY 
Manufacturers of plastics processing equipment 


Cable Address: EGANCO — SOMERVILLE NUER 
Write, or Phone Randolph 2-0200 
For Complete Information— No Obligation. 


and 


COOLING TANKS: with vertical 
REPRESENTATIVES: MEXICO, DF. —M.H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE, NO. 10. JAPAN— 
CHUGA! BOYEK! CO, TOKYO. LICENSEE: GREAT BRITAIN— BONE BROS. LTD, WEMBLEY, MIDDLESEX. 
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How much cure time 
can you save with 


BAKELITE Phenolic BMM-7000 


BRAND 
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see how these 
companies 


have saved: 


@ Bryant Electric Co. 
@ Gilbert Manufacturing Co., Inc. 
@ Kuhn & Jacob Molding and Tool Co. 


@ Sylvania Electric Products Inc. 


BMM-7000 CURES FASTER THAN 
ANY OTHER GENERAL-PURPOSE 
PHENOLIC... AND AT 

NO PREMIUM PRICE! 


BMM-7000 is a general-purpose two-step 
wood-flour-filled phenolic molding material. 

Its cure speed is exceptional — faster than either 
two-step or very fast one-step materials. 
Intended for cold powder automatic molding, 
BMM.-7000 can also be plunger molded 

on fast cycles. 


MORE FREEDOM IN MOLDING 
FASTER CURING SPEEDS 
BIGGER SAVINGS 


you 
GET 


HERE ARE SOME FACTS: 
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Ww 


these pieces! 


: 


27% 


less time 


20% 


less time 


17% 


less time 


60% 


less time 
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FAST CURE SPEED —BMM-7000 cured as fast at 315 deg. F. 
as a fast one-step material at 335 deg. F., and a two-step TYPICAL TEST VALUES OF BAKELITE 
material at 365 deg. F., according to a test of minimum BRAND GENERAL-PURPOSE 
blister-free time in cold powder compression molding. PHENOLIC COMPOUND BMM-7000 
TYPICAL TEST VALUES 
VALUES RELATING TO FABRICATION ‘ 
Bulk Factor 2.3 
Tabletting Qualities. Easily preformed on 
standard equipment. 
Pourability (D392-38), sec. 
{ Plasticity Grades Available 6, 9, 12 
| Molding Shrinkage (D955-51), in./in. 0.004 


*All grades supplied in special low fines granulation. 


VALUES FROM ELECTRICAL TESTS 
Dielectric Strength (D149-55T) 


= Short time, volts/mil ........... 330 
Volume Resistivity (D257-54T) 
soc 
HOT RIGIDITY — BMM-7000 took 50 seconds to reach an Dielectric Constant (0150-547)... Ot......M7.......45 
Dissipation Factor 0.08 0.04....0.03 


apparent modulus of elasticity of 50,000 psi at 335 deg. F. 
A fast one-step phenolic took 50 per cent longer, a typical 


two-step material, 100 per cent longer. VALUES FROM MISCELLANEOUS TESTS 


Molded Specific Gravity (0392-38) 1.36 ’ 
Heat Distortion Temperature (D648-45T) 
Mold Temperature 335 °F deg. F. 330 
Water Absorption (D570-54T) % wt. gain 0.5 
VALUES FROM MECHANICAL TESTS 
Izod Impact Strength (D256-54T) 
(Ft. Ib./in. of notch) 0.29 
20 4 Tensile Strength (D651-48) (*"), psi 6,900 
10 Step Flexural Strength, psi 9,000 
50 60 80 100 120 Modulus of Elasticity in Flexure, psi... 9.5 x 10° 
Cure Time, Seconds 
MOLDING LATITUDE—As determined by plunger molding, WRITE FOR MORE FACTS... 
BMM-7000 could be preheated over a wider range than TEST IT YOURSELF! 


general-purpose BMG-5000, and still give mold fill-out — an 
87 deg. F. spread at 7500 psi, compared to 46 degrees for 
BMG-5000. This property makes the new material suitable for 
molding large pieces even with its fast cure speed. 


Molders who have already tried this new general-purp%se phenolic 
have found it an impressive time-saver. Find out for yougself, — try it 
in your own operations. Write for complete data and samples to 
Deot. AU-17! 


BAKELITE 


BRAND 


PLASTICS 


UNION 


> 
Injection Pressure, ps: x 10-3 


CARBIDE 


so 200 250 
Preform Temperature, °F 
IN ADDITION —BMM-7000 demonstrates good mold release, Bakelite Company, Division of Union Carbide Corporation 
freedom from mold staining, low specific gravity, and low 30 East 42nd Street, New York 17, N.Y. 
shrinkage. The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC. 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, 
Belleville, Ont. 
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Butyrate conduit is joined easily 
Using slip-sleeve couplings and solvent cement, two 
Kingsport Utilities crewmen laid 247 feet of a ‘‘white 
way” line in only 20 minutes—a fraction of the time it 


would take with conventional materials. 


Butyrate conduit curves 

without fittings 
To follow ditch contours in this installation, Brookville 
Telephone Company, Brookville, Indiana, used semi- 
rigid conduit of Tenite Butyrate—and eliminated the 
need for many right angle fittings. 


“al 


Conduit of Tenite Butyrate plastic 
offers users many advantages 


Conduit of Tenite Butyrate plastic is finding ever- 
growing acceptance among progressive utilities for 
use in carrying electric power or telephone cables. 
Utilities are discovering that Butyrate is an ideal 
material for cable conduit. It is tough, durable, cor- 
rosion resistant and non-inductive. It can withstand 
; all normal abuse before, during, and after installa- 
tion. What's more, conduit of Tenite Butyrate is avail- 
able in 20-foot lengths to reduce the number of joints 
in the line. The lightweight lengths can be cut with 
ease and joined in seconds with slip-sleeve couplings 
| and solvent cement. Users report substantial savings 
; in installation and maintenance. 
: Tenite Butyrate is a versatile plastic used in many 
} different forms in many different fields. For more 
information on properties and uses, write EASTMAN 

CHEMICAL PRODUCTS, INC., subsidiary of Eastman 
+ Kodak Company, KINGSPORT, TENNESSEE. 


Butyrate conduit 
resists corrosion 


Tenite Butyrate was chosen by 
Community Public Service Com- 


pany as the duct material to suc- 
cessfully combat the strong al- 
kali soils found in the Pecos, 
Texas area. 


Information regarding Tenite also can be obtained from local repre- 
sentatives listed under ‘Plastics —Tenite” in the classified telephone 
directories of the following cities: Atlanta, Chicago, Cleveland, 
Dayton, Detroit, Houston, Kansas City, Leominster (Mass.), Los 


BuUTYRAT EE Angeles, New York City, Portland (Ore.), Rochester (N. Y.), St. 
Louis, San Francisco, Seattle and Toronto—elsewhere throughout 


an Eastman plastic the world, from Eastman Kodak Company affiliates and distributors. 
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THE MARK OF QUALITY 


COLMAN 
= pay off in 


In plastics... 
BARBER WHEELCO “extras” 


Wheeleo 
Inectrumente 


Advanced engineering and outstanding 
manufacturing quality are combined in 
Wheelco instruments, whether the job 
calls for recording, controlling, or indi- 
cating. The complete Wheelco line of 
instruments, together with unmatched 
experience in every type of plastic in- 
dustry installation, is your assurance 


of satisfaction. 


Here's how Wheelico will go to 
work for you: 


Training —Your instrument technicians and supervisors get complete 
information on latest design developments and maintenance pro- 
cedures in regionally conducted training schools taught by Wheelco 


instrument engineers 


Field Engineering— A complete analysis of your needs by a broadly 
experienced Wheelco field engineer gets your job started right. 
Where required by special installation problems, additional backing 
is provided by specialists at Wheelco'’s home office 


Service Centers —Production-proved designs that give you Wheelco's 
famous plug-in components keep maintenance needs to a minimum 
Where outside maintenance is required fully equipped, completely 
staffed regional service centers cut overhaul time 


Let your nearby Wheelco field engineer show you the simple way to headache-free instrumentation. 
Ask him for Bulletin F-6485, ‘Capacitrols for the Plastics Industry." 


BARBER-COLMAN COMPANY. 


Dept. X, 1575 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. X, Toronto and Montreal, Canada 


Industrial Instruments * Automatic Controls * Air Distribution Products 


* Aircraft Controls * Electrical Components 


Small Motors * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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PROGRESS THROUGH STANDARDS 
and how “helped” 


The history of economy in modern business has been 
directly related to the history of Standardization, One 
of the major elements affecting the economic produc- 
tion of finished plastic parts is the high initial cost of 
the mold. A progressive step in reducing mold cost, 
without sacrificing the high quality required, has been 
successfully achieved through Standardization. 

When D-M-E originated Standard Mold Bases and 
their component parts in 1942, it provided the answer 
to the rapidly growing demand for high quality molds 
that would maintain and promote the economic ad- 
vantages of plastic parts. 

Through large volume purchases of quality steel in 
standard sizes and specialized production facilities, 


D-M-E 
for 
QUALITY... 
SERVICE... 
ECONOMY! 


D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 
such great savings in cost and time that the benefits of 
Standardization were quickly realized by the Industry. 

Today D-M-E produces twenty-eight different sizes 
of Standard Mold Bases, from 9” x 8” to 237/," x 3514", 
in either D-M-E No. 1 or No. 2 Steel, with a wide 
range of cavity plate thicknesses to satisfy the diversified 
demands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 
provide additional savings in service as well as in the 
product. 

Properly engineered Standardization puts the accent 
on Economy. When you “Specify D-M-E .. .” you get 
Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 


Contact Your Nearest Branch FOR FASTER DELIVERIES! 


= CHICAGO 51, ILLINOIS w. oivision stREET, coLUMBUS 1.7655 


HILLSIDE, N. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 


CLEVELAND 9, 0. -D-M-E CORP. soz no., 18202 
LOS ANGELES 7, CAL. svn soo wan 
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CRUCIBLE CSM 2 mold in press at Pro-phy-lac-tic Brush Co., Florence, Mass. The mold, built by Eagle Tool & Machine Co., Hillside, 


New Jersey, produces vegetable pans for Hotpoint refrigerators. 


why CRUCIBLE CSM 


is chosen for so many big molds... 


One reason is that CRUCIBLE CSM 2 is always uniform in structure and 
composition. It’s got to be. For the quality of every heat is controlled by 
Quantometer analysis. . .and every piece, regardless of size, is ultrasonically 
inspected. This means superior machining and polishing characteristics. 

Another reason is that CRUCIBLE CSM 2 is immediately available 
from warehouse stock in 205 sizes, big and small. The job isn’t held up for 
steel when you order CSM 2, the mold steel you can trust and get when 
you want it. Crucible Steel Company of America, The Oliver Building, 


Mellon Square, Pittsburgh 22, Pa. 


C R U C B LE first name in special purpose steels 


Crucible Steel Company of America 
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Molding attendant Norman Hubert 
examines a part that has just been made 
by one of the presses. In this section, 
two banks of presses—back-to-back— 
beat a steady production tempo of elec- 
trical insulator parts. 


Bryant Electric’s Plastics Department 
buys additional Stokes Model 741’s 


The Bryant Electric Company, Plastics Depart- 
ment, a subsidiary of Westinghouse Electric Corp., 
is thoroughly convinced of the excellence of Stokes 
automatic molding equipment. Twenty Model 741 
50-ton presses have been in constant use, with 
another six just installed. Molded insulating parts 
for electrical appliances, lighting fixtures, switch 
gear, wiring devices, and the like, are being 
produced at high rates of speed—with depend- 
able precision. 


The Plastics Department of Bryant selected Stokes 
equipment for its high standards of workmanship 
and excellence of service. Fully automatic pro- 
duction of these parts requires minimum moni- 
toring ...results in lower manufacturing costs 
and enables them to meet competition more 
favorably. 


Plastics Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


Built into these pew 741’s are refinements that 

Stokes has developed during 25 years of leadership 

in automatic molding: 

Positive top knock-out— an exclusive Stokes feature. 

No mold damage—from parts falling back in 
the die. 

Simplified feed set-up—changeovers take only 5 
minutes. 

Fastest press cycles—8 seconds dry cycle time is 
40°; faster than any comparable machine. 

Space-saving design—cuts costly floor area 
requirements. 

Tops in versatility—handles greatest variety of 
parts and materials. 

Stock die sets—are designed to 741 specifications. 


Capacities of 50, 75, 125 and 200 tons are avail- 
able. Write for our latest bulletin, and for a 
consultation on your molding problem. 
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PLASTICS NEWSFRONT 


BABY 


BABY 
SHAMPOO 


EYE-LURING COLOR 
CAPS BEST-SELLING PACKAGES 


To compete for attention on crowded toiletry counters 
and shelves today, many best-selling products add a cap 
of colorful BeeTLe® Urea Molding Compound. The 
beauty of color—any color—is permanently molded in. 
Closures of BeeTLe Plastic are practical, too: they resist 
alcohol, acetone and other solvents, resist staining, and 
don’t have an electrostatic affinity for dust, so stay 
clean longer on shelves, 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


32D Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 
New York - Cakland - Philadelphio - St. Lovis - Seattle 


Los Angeles - 


NEW PIPE JACKET 
STOPS UNDERGROUND CORROSION 


Strong jackets of spirally wrapped glass cloth and LAMmiNa¢ 
Polyester Resin combat corrosion in new prefabricated insulated 
pipe conduit for underground steam and hot-water systems. 
Developed by Temploc, Inc., Baldwin Park, Calif., the protective 
two-ply shell is much lighter, less costly and more corrosion re- 
sistant than conventional steel or tar-protected conduit. Insula- 
tion is sealed and vapor-proofed at the ends by bonding the 
cloth-resin shell directly to the bare pipe. Field joints of insula- 
tion, cloth and resin are easily applied at the site. 


IMPROVED HOUSING FOR NEW pH METERS 


To make the housings for Pocket model and Zer 0 Matic* bench 
model pH meters (shown) unusually strong, impervious to 
chemicals and resistant to scratching and chipping, Beckman 
Instruments, Inc., molds them of CymMeL" 1077 Melamine Mold- 
ing Compound. This tough, break-resistant plastic protects the 
delicate mechanism and also provides the attraction of color 
without the added production steps required in finishing metal. 
Color is part of the housing itself; there is no coating to wear or 
chip off .... no metal to corrode. *trademark Beckman Instruments, Inc 
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about new 
Lustrex’ 


88B 


Both extruders and formers have found 
Lustrex Hi-Test 88B extrusion-grade is an 
extremely versatile high impact styrene com- 
pound. It answers the extruder’s need for a 
material that can produce sheet particularly 
qualified for vacuum forming high-grade light- 
ing fixtures, packaging, toys or industrial 
applications requiring high-impact strength. 
For complete technical information, write 
Monsanto Chemical Company, Plastics Divi- 
sion, Room | 880, Springfield 2, Mass. 


Monsanto 


extruders: 


‘‘Fast Extrusion... 
Excellent Gloss... 
Smooth Surface Finish!’’ 


vacuum 
formers: 


“Excellent Flow. . 
Uniform Thickness... 
Even Residual Strength!” 


WATCH FOR 


SCIENCE 
SPECTACULAR 


CBS-TELEVISION 
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‘“‘We like the fast rate at which 
Lustrex Hi-Test 88B can extrude 
sheet on standard machines.”’ 


“Uniform dry colorability.”’ 
“Excellent gloss 

in all colors...”’ 
‘whiter’ whites .. .”’ 


“The sheet has a smooth finish...” 
‘free from streaks, fish-eyes . . 
‘more re-usable scrap...” 


‘Complex shapes with no loss of strength... .”’ 
‘Deep draw molding with no sacrifice of wall 
thickness or toughness...’ ‘‘Sharp detail .. .”’ 


product has 
uniform thickness and 
residual strength.’ 
“Good dimensional 
stability facilitates 
assembly operations.” 


‘Excellent flow. Sheet fills 
out mold very uniformly.”’ 
‘Minimum blow-outs in 

deep drawing.”’ 


¥ 
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“Make Date-For 


14th Annual Tech ical Conference 


January 28, 29, 30, 31, 1958 


HOTEL SHERATON-CADILLAC 


@ Make 


@ Write or Wire — 
Detroit Convention Bureau 


626 Book Building, Detroit 26, Michigan 


Society Engineers 


DETROIT, MICH. 


Your Reservations Now For Choice Rooms: 


methods, materials, and techniques in plastics engineering. 


Make Reservations Today — Don’t Delay! 


Members and non-members are welcome to this 14th Annual Conference. 
Over one hundred papers will be presented on the latest developments, 
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Glass 


Reinforcement 


for 


Structural 


Plastics 


R. G. Adams and Ralph Sonneborn 
Owens Corning Fiberglas Corp. 


Ishton, Rhode Island 


. . « choice of glass reinforcement should depend on sound knowledge of the kinds avail- 
able and the special virtues of each, to get the needed properties in the end product .. . 


GR <intorcement is of prime importance struc- 
tural plastics. Glass as a_ reinforcement for 


plastics is used in a wide variety of forms. Translucent 
sheets of fiberglas reinforced plastics are well known it 
many areas of the building industry but they use only one 
of the many forms of glass reinforcement including mats. 
rovings, fabrics and yarns. When we realize the great 
design latitude possible in strength, rigidity, shape, 
size, directional characteristics, cost and _ productior 
methods with these materials, it becomes apparent that 
we have the means at hand of producing many new 
and different forms of structural building components. 


The basic fibers are, in general, manufactured from 
a lime-alumina borosilicate glass that is relatively soda 
free. It is commonly referred to as “E” glass. The 
individual fibers, or filaments, are made in several 
different diameters from .00020 inch to .00100 inch. 


Difference Between Fibrous and Bulk Glass 


Fibers have many of the characteristics of bulk 
glass, but some _ properties are severely modified. 
Mechanical strengths are increased and the chemical! 


resistance is reduced. 


The tensile strength of glass fibers is about 
100,000 psi; this value is independent of the filament 
diameter. The modulus of elasticity (E,) is close to 
that of bulk glass: 10,500,000 psi, The modulus of re- 
silience (the energy absorption characteristic) is in- 
creased a thousand fold by the fibrous form. 

The question has often arisen as to whether glass 
is truly a liquid or a solid. Although technically a super- 
cooled liquid, for most practical purposes it can be 
considered a solid, since the viscosity at room tempera- 
ture is extraordinarily high. 
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How the Basic Fiber is Manufactured 

There are three basically different process for 
manufacturing glass fibers: steam or air blowing, flamye 
blowing and mechanical pulling 

Most fibers used for the reinforcement of plastic 
are made by mechanical pulling. The two blown fiber 
methods are used primarily for the matufacture of 
air filters, insulating materials and staple yarns. 

All three processes depend upon a small electric 
furnace with a number of metering orifices in the bot 
tom. Molten glass flows through these orifices and fiber 
are attenuated from this molten stream 

The bottom of the furnace which contains ‘he orifices 
is known as a bushing. The design of bushings is very 
critical. Because of the high temperatures involved 
they often contain substantial amounts of the “noble 
metals”. 

Two methods are used to feed raw glass into the 
bushings; direct batch feed and marble feed. Direct batch 
feed consists of mixing the glass ingredients and melt 
ing them in a large gas-fired furnace. The molten glass 
then flows to the fore hearth where it is brought up to 
the proper temperature and is metered into the bush 
ing. Where a marble feed is used, the molten glass is 
rolled into small marbles which can be shipped to the 
fiber forming plant. These marbles are fed into the 
bushing on small tracks, 

The blowing processes consist of jets of air, steam 
or hot gas being directed at the molten steam. Short 
staple fibers are attenuated and become cool. Where ex 
tremely fine filaments are desired, a relatively thick 
“primary fiber” is mechanically pulled from the bush 
ing and is in turn remelted and blown by a jet. of 
extremely hot gas. 

The mechanical pulling method produces a continuou 
fiber by mechanically drawing a filament from the stream 
of molten glass. During the early stages of cooling, the 
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tream is attenuated into filaments by being pulled at 
very high speeds, normally in the range of 5,000 to 
10,000 feet per minute. Depending upon the pulling 
speed, the orifice size, the molten glass temperature 
and other variables, the filaments have a diameter from 
00020 to inch. 

For efficient production a number of filaments are 
formed simultaneously, one from each orifice in the 
bushing. These filaments are collected into a_ bundle 
known as a “strand” at a gathering device where a sur- 
face treating material called “size” is applied. Below 
this is a winding apparatus which winds the strand into 
a forming package. 

This basic forming package, often known as a 
“cake” consists of one strand (usually made up of 204 
filaments) wound onto a_ flexible tube. The forming 
package is rather delicate and hence is merely an 
intermediate product from which the shippable forms 
of fibrous glass are produced, 


Importance of the Fiber Surface 


The key to an understanding of the properties and 
processing methods regarding fibrous glass is held in an 
understanding of the fiber surface. Glass is an inert 
material, but because of the extremely great. ratio 
of surface area to volume (one pound of roving has 
about SSO sq. ft. of surface), a proportionally small 
amount of chemical attack is magnified into a significant 
quantity. Therefore, a really clean surface is almost 
hypothetical, 

A virgin fiber, at the moment of formation, is un- 
contaminated, However, within a few seconds, it has 
been superficially attacked by moisture from the air. 
When the glass is under load, this phenomenon can cause 
what appears to be fatigue. However, fibers of glass 


show neither creep nor hysteresis at room temperature. 


Glass does not bond well with plastic materials. 
The surface must be prepared for acceptance of a resin 
in much the same manner that some metals must be 
primed before being painted. 


Glass Surface Treatments 

The glass filaments are very susceptible to abrasion 
from one another, Consequently, immediately after form- 
ing, a lubricant must be applied. Also, it is necessary to 
bond the filaments together in the strand. Otherwise 
they cannot be handled in subsequent operations with- 
out becoming very fuzzy. Resins do not adhere to the 
glass, so an intermediate material known as a coupling 
agent must be applied to provide adhesion. Thus the 
surface treatment must serve three functions: as a 
lubricant, as an adhesive or bonding agent between fila- 
ments, as a coupling agent (a primer), 

In the manufacture of certain types of reinforce- 
ments (yarns and woven fabrics), the glass is subjected 
to a great amount of abrasion. The demands on the 
lubricant are great. It is unfortunate that the most 
effective lubricants act as a deterrent to the resin-to- 
glass bond. In the manufacture of these materials, there- 
fore, it is necessary to sacrifice the coupling action of 
the size in order to get sufficient lubrication action. 
As a result, molding resins will not bond well to the 
yarns and fabrics. So, it is necessary to burn off (heat 
clean) the size after the weaving is accomplished and 
then apply a coupling agent. This coupling agent is 
known as a “finish”. Two general types of finishes are 
; the choice is dictated by 


used: silanes and “chromes’ 


the strengths required and the costs permitted. 
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In the manufacturing of some types of reinforce- 
ments, (mats, rovings and chopped strands), the fibers 
are not subjected to rigorous abrasion. In their processing, 
it is possible to apply a size that fulfills all the three 
requirements. These sizes give good coupling action 
so that no heat cleaning and finishing operation is re- 
quired, Since this extra step in the manufacture is 
eliminated, these reinforcements are generally lower in 
cost than those that are finished. 

These plastic-compatible sizes contain the same 
type of silane or chrome materials as are used in the 
finishes. The amount and type of bonding agent and 
lubricant can be varied to give a range of “hardness” 
and “fuzziness”. In general, the type of coupling agent 
is dictated by the strength requirements of the molded 
part and the bonding agent is decided by the molding 
techniques to be used. 


Forms of Reinforcement Available 

Today’s common building materials find in 
many seemingly unrelated applications because they 
are versatile. The same versatility is available in struc- 
tural plastics due to the many forms of Fiberglas rein 
forcement available. 


Reinforcing Mats 

These non-woven mattings are made of either chopped 
strands or swirled continuous strands that are laid down 
in a random pattern. The strands are held together by 
means of adhesive resinous binders or are mechanically 
bound by “needling”. The mats and their binders are 
tailored to the various manufacturing processes. 

For continuous laminating, a process widely used 
for the manufacture of translucent sheets, mats are 
available bonded with binder which soluble in 
the polyester molding resin. The rate of solubility is 
controlled so that the mat can be continuously impreg- 
nated before it loses its bond. The soluble binder per- 
mits the sheets to have a high degree of translucency. 

This same type of binder is used in mats of high 
strand integrity which are especially suited to hand 
layup work due to their porous nature which permits 
fast wet-through of resin. 

Mats made with binders which do not dissolve in 
the molding resin are designed for use in press molding 
with heated matched molds. Where production volume 
is sufficient, the attendant savings permit an economic 
breakthrough of reinforced plastics into fields which 
have been dominated in the past by metal stampings, 
die castings and molded plywood. 

Low solubility mats are also used in the press mold- 
ing of flat sheets for use in structural sandwich panels 
and electrical applications. 

Where parts of more intricate or deeper contour 
call for more formability in press molding, mechanical 
swirl mats are used. They can often be used in parts 
which formerly would have required preformed rein- 
forcement. 

Mats are lower in cost than woven materials, but 
are slightly more expensive than bulk chopped strands 
or rovings. The cost will vary according to the weight 
and bonding method employed. 


Rovings 

Rovings are made from “cake” packages. A number 
of continuous strands, commonly 60, are gathered to- 
gether and wound on a tube to form a cylindrical pack 
age. 

Rovings are used in making preformed reinforce 
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ment. The rovings are chopped into predetermined 
lengths which are blown or sucked onto a_ perforated 
screen the shape of the part to be molded. This combina- 
tion of material and process makes possible the press 
molding of very large or complex structural shapes on a 


volume basis. 

Rovings are also used where unidirectional strength 
is required. When used in parallel strand laminates, rods 
or bars, roving provides one of the highest strength 
structural plastics available. Simple cross section shape 
can be made continuously by a process which combines 
resin impregnation of roving with pulled extrusion of 
the material. 

Rovings are also used by fabricators who wish to 
make their own flat mats. Spun roving, a newly developed 
roving that is a lower cost form, consists of one single 
continuous strand that is looped and wound into a 


roving-like form. It has found wide acceptance in the 


form of chopped strands in molding compounds and pre- 
mixes. By using ‘a one inch cut, spun roving can be pre- 
formed successfully. 


Chopped Strands 

Strands can be cut into short lengths for use in the 
preform process and in the manufacture of molding 
compounds. They are made by passing continuous 
strands from the forming package through a cutter 
which chops them into pre-determined lengths, usually 
from one-half inch to two inches, They are available as 
bulk fibers, usually packed in bags. 

As mentioned before, chopped strands can also be 
made from spun roving. This is one of the lowest cost 
forms of glass reinforcement. Fiberglas reinforced mold- 
ing compounds or premixes, like other molding com- 


pounds, can be molded into complex shapes on conven 
tional equipment at high rates of speed. 


Milled Fibers 

Continuous strands from basic forming packages can 
be hammermilled into small modules of filamented glass. 
These fibers are available in nominal lengths from 1/382 
inch to 1/4 inch. They are used largely for anti-crazing 
filler reinforcement in casting resins and in resin adhe 
sives, (bonding joints) where they give greater body 
and dimensional stability to the adhesive. 


Yarns 
These are made on standard textile equipment from 


the basic forming package. Although primarily an inter 
mediate material in the manufacture of tapes and fabrics, 
they have been used for rod stock. The lower cost 
rovings have largely supplanted yarns as a direct rein 
forcement for plastics. When yarns are used, they must 
be heat cleaned and finished in order to get proper resin 
to-glass adhesion. Yarns are used, however, in the 
filament winding process to manufacture very high 
strength spherical containers, cylinders and pipes. 

A form of yarn is the warp beam, where man) 
parallel yarns are wrapped on a mandrel. This form is 
not in widespread use, but is a more convenient form 
for handling a large number of yarns for unidirectional 
reinforcement. 

Surfacing and Overlay Mats 

Where the smoothest possible surface is desired on a 
molding, thin mats of staple monofilaments can be 
placed over the reinforcement. These mats offer prac 


(Please turn to page 79) 


Comparison of Reinforcements 


Relative 


Normal 
Glass lypical Materials 
Type General Description Content  Directionality General Use Application Cost 
Chopped Bulk cut 35-45% Multi- Molding Cmpd. Electrical Low 
Strands Strands directional components 
Rovings Rope-like bundle of 50-70% As desired Preforming; Machine Low 
continuous strands Unidirection- Housings; 
al reinforcement stock 
Reinforcing Chopped or continuous strands 20-45% Multi- Parts with Translucent Medium 
Mats in non-woven random matting directional simple contours sheet; truck 
bodv panels 
Milled Bulk, small filamentized modules 2-10% Multi- Adhesives & Secondary Low 
Fibers directional castings bonding 
Yarns Twisted yarns with after-finish 60-80% Uni- Unidirectional Fishing rods High 
directional reinforcement 
Surfacing Non-reinforcing monofilaments 5-15% Multi- To improve Automobile High 
& Overlay in random matting directional surface bodies 
Mats smoothness 
Woven Woven cloths with after-finish 45-65% Uni-dir. or High perfor- Radomes High 
Fabrics available in many styles bi-dir, mance parts 
Vooven Coarse, heavy fabrics 50-70% Uni-dir. or High perfor- Large Medium 
Rovings bi-dir. mance parts containers 
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olding, Quality Control and 
Some Aging Characteristics of Nylon 


Stanley R. Prosen 


Naval Ordnance 


Laboratory 


Silver Spring, Maryland 


~ f HEORETICALLY, the degree of crystallinity in 
© molded nylon is somewhat dependent upon the rate of 
cooling of the nylon from the molten state to the solid 
state. Highly crystallized nylon is stiff while the more 
amorphous nylon exhibits a toughness characterized 
by high tensile strength and by high elongation. Therefore, 
controlling crystallinity during molding is of great im- 
portance to the molder and to the consumer. 

The molder is very concerned with the occasional 
unexplained brittle piece that shows up in an otherwise 
good production run. Molders have quoted figures of from 
$ to 15% oeeurrence of such brittle specimens. Their 
problem is to eliminate or control brittleness and to check 
the product by some quality control test which will dis- 
criminate between tough and brittle pieces. The consumer 
in turn is concerned with the hygroscopic nature of nylon 
and the effect this might have on its performance as a 
serviceable item. The Navy is concerned with the aging 
quality of nylon at extreme temperature and humidity 
conditions. 

It was felt that a study was needed to establish the 
molding condition limits for tough nylon, to develop a 
quality control method and to measure some of the basic 
material properties, 

In an initial approach to studying the toughness 
characteristics of nylon, fifty standard ASTM tensile bars 
were molded of duPont’s nylon resin Zytel 101 NC-10. The 
samples were molded in a relatively hot mold (200°F) with 
the other molding variables controlled to give a specimen 
of good visual quality. Except for two specimens which were 
brittle and showed no perceptible elongation before failure, 
uniform tensile properties were experienced. Two typical 
specimens from this test are shown in Figure 1. Exami- 
nation of the brittle specimen showed the break originating 
at an imperfection in the piece. This imperfection seemed 
to be an occlusion or could possibly be an area where a 
change in crystal size occurred. 

Because of-these tensile results, the program was 
expanded to study the brittleness phenomenon more 
thoroughly. For ease of testing and because of an end 
item development, a ring type specimen was selected as 
the test configuration. This ring specimen is shown in 
Figure 2. 

Molding variables vs. the tensile properties of the 
ring were investigated. The rings were molded in a four- 
cavity mold in groups of 40 specimens using a one-ounce 
Van Dorn injection machine. The nylon was dried in an 
air circulating oven at 170°F for a minimum of 3 hours. 
Three cylinder temperatures and three mold temperatures 
were studied, Cylinder temperatures, reading rear to 
front, were 470°F-490°F., 530°-550°F., and 570°-570°F. 
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Figure 1. Typical Tensile Breaks. 


These temperatures were not necessarily the temperature 
of the molded nylon. Mold temperatures _ investi- 
gated were 60° F., 140° F., and 200° F., and were con- 
trolled by a Sterleo mold temperature regulator. 

The tensile properties of the molded rings were 
checked on an Instron test machine at strain rates of 
20”/min. and 1”/min. The jaws of the machine were 
replaced with the fixture shown in Figure 38. Specimens 
were placed on the fixture with the gate at the top to 
eliminate the weld line effect. All specimens were tested 
within two hours after molding to eliminate the moisture 
effect. 

The tensile results showed insignificant variations 
in ultimate strength properties. Elongation variations 
were, however, significant, mostly due to the brittle 
breaks that occurred. A typical brittle break is shown 
in Figure 4 and a typical elongated break is shown in 
Figure 5. The brittle break can be described as a failure 
that occurs prior to any perceptible “necking” or reduc- 
tion in cross-sectional area or by failure on the propor- 
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Figure 2. The test ring. 
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Figure 3. The Ring test fixture. 
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tional or straight portion of the stress-strain curve. 
It oceurs with sufficient vigor to make shielding a 
necessary precaution. Figure 6 pictures the results of 
the test. The low-mold-temperature runs showed the 
least susceptibility to brittle failures regardless of 
cylinder temperature settings. 

A recent paper (1) stated that the fabricator could 
not alter the fine structure of nylon moldings by varying 
the molding cycle and specifically by changing the mold 
temperature from 122°F to 212°F, On the other hand, 
this ring test shows that brittleness was affected some- 
what by mold temperature, but no crystallinity studies of 
the ring specimens were made to determine whether or 
not the brittleness effect was due to crystallinity dif- 
ferences. As can be seen, brittle specimens throughout 
the test ranged from 8% to 61% when tested at 20”/min 
and from %% to 10% when tested at 1”/min, These re- 
sults indicate that the occurrence of brittle failures can be 
limited by controlling the process variables. Because the 
brittle break was not eliminated by varying the process 
variables, further investigation of the phenomenon was 
indicated. 

Because of the variance experienced by molding tem 
perature conditions, it was assumed that some of the 
brittleness could be attributed to non-uniformity of the 
nylon as received from the material supplier or to tem- 
perature variations in the molten nylon while in the 
cylinder. The relative viscosity, moisture content, and 
presence of foreign matter in the nylon molding material 
were checked. Molding variables including temperatures, 
pressures, and molding times were also studied. 

Of all of the possible material and process variables 
outlined above, the cycle timing had the greatest effect 
on brittleness. Variations in cycle times using set condi- 
tions on all temperatures and pressures gave a brittle 
range from less than 1% to 16% when tested at 1”/min. 
The variations in cycle times in practice (and in this 
study) oecur only in mold-open time. Usually this is 
dependent on the operator, his speed in removing the 
piece and in getting ready for his next shot. A lapse 
of time here allows the material to become overheated 
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Figure 4. (above) Typical brittle 


Figure 5. (below) Typical elongated specimens. 


in the cylinder. If this time is not controlled, variations 


in the properties of the moldings occur and can be 
detected by the ring test. Closely controlled mold-open 
times have reduced brittle failures from as much as 
16°. to less than 1 
ing runs (about 50°, of the total made) no brittle fail 


of 200 rings tested. In many mold 


ures, in 200 specimen lots, were experienced. 

As a trial, the ring-pull test was employed as a 
quality control measure in a production run. The produc- 
tion called for 10,000 rings, cf the dimensions of the 
test ring, to be molded onto a metal insert. One test 
ring was molded for every 25 pieces. The mold had four 
cavities and the pieces and rings were labelled to desig 
nate the cavities from which they came. They were also 
packaged to correspond to the molding sequence. 

In this production run, a lot (1250 units) was con 
sidered defective if more than 1°, brittle specimens were 
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Figure 6. Percent brittle specimens plotted as a function 
of mold temperature. 
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Figure 7. Nylon (Zytel 101) tensile strength vs. exposure Figure 8. Nylon (Zytel 101) percent elongation vs. ex- 
time. posure time. 
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EXPOSURE TIME AT I50°F AND 95% TO 100% RH. ( WEEKS) 20 to 33 seconds during the run, with the longer lapsed 


times occurring in the midnight shift. The midnight 


present. Under the sampling plan, acceptance of a lot 
shift averaged 29 seconds between shots whereas the day 


was based on 1 allowable failure of 75 samples per lot. 
This statistically might accept 8% of the bad lots and shift averaged 23 seconds. 

The importance of close control in molding has been 
shown in the aforementioned run and possibly a no-reject 


reject 10% of the good lots. 
‘ The results of the sampling plan showed that one 
lot was defective. One cavity during a period from mid run could have been effected by holding the time between 
hs night to 8 a. m. experienced 6 brittle specimens per 25 shots constant. 
oy specimens tested. Only nine brittle specimens occurred In gathering characteristic data on nylon, the be 
in the total of 400 samples tested. This experience showed 
that a lot of 1250 units would be rejected from the one 
cavity. In later service tests it was further shown that 
failures occurred on the units from the rejected lot and 
not on the others. 

The possible reasons for failure to meet the standards 
are two. First, the offending cavity was probably defec- 
tive and should be reworked and, secondly, the midnight 
shift should have closer supervision. This need for close) 
supervision is emphasized by the process data which 
showed that the time interval between shots varied from 


havior of moldings stored under adverse weather condi- 
tions was studied. Because of the hygroscopic nature of 
nylon and because of possible recrystallization by anneal- 
ing, a hot-wet environmental effect was studied. Molded 
nylon samples were exposed for a period of 16 weeks to 
150°F. and 95-100% RH, Test samples were removed after 
storage of one, two, four, ten and 16 weeks. Specimens for 
tensile and impact were tested as conditioned (wet) at 
each of the above intervals. Other specimens were dried 
at 150° F. for one week after each interval and were then 
allowed to come to an equilibrium condition during a 

week’s exposure at 73° F. 

and 50% RH. Tensile, im- 


‘ 
Figure 9. Nylon (zytel 101) °/, moisture gained vs. exposure time. pact, dimensional, and welai 
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Figure 8 portrays the per- 
cent elongation vs. exposure 


° time. These curves merely 

z show a trend because the 

3 elongation variance of nylon 

from specimen to specimen 

is quite great, ranging from 
4 50% to 300% on normal 

specimens. This fall-off in 

—------+- -- elongation, if true, could be 

due to the oxidation of nylon, 

since storage was In ag§lr, 
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Figure 10. Nylon (Zytel 101) tensile strength vs. percent 
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% MOISTURE 
show a true picture of this property, the curves are pre- 
sented merely to give the trend established. 

Along with the other tests, moisture contents were 
taken. Figure 9 shows the percent moisture gained vs. 
exposure time. Three types of specimens were measured : 
the tensile bar, the ring specimen, and a 4”"x'o"x5” bar. 
The wet specimens reached a moisture content of 8.3% 
in approximately two weeks and remained quite constant 
at this level. The equilibrium specimens, those dried and 
then allowed to come to equilibrium, show some slight 
variance in moisture content throughout the period. Ap 
parently, the equilibrium condition had not been reached 
in the one-week period. This was later checked and 
found to be true. 

The ultimate strength vs. moisture content (Figure 
10) is a combination of the curves of Figures 7 and 9. 
Additional data are included to complete the curve. This 
curve indicates, with one exception (point c), that tensile 
strength is inversely dependent on moisture content and not 
on exposure time. The 10-week specimen, which was dried 
and then allowed to come to equilibrium, falls only slightly 
below the curve. The 16 weeks point definitely falls below 
the curve and warrants further study. This point indicates 
that something other than moisture is affecting tensile 
strength. Perhaps decomposition, oxidation or recrystalliza 
tion of the nylon begins after 10 weeks or perhaps the point 
is in error, It is true, however, that up to and including 10 
weeks, no effect other than the moisture effect is seen 
on the tensile strength of nylon. 

Figure 11 is a curve of the impact strength vs. 
exposure time. These curves are as expected and one 
would surmise again that the results are due to moisture 
and testing temperature variations. The moisture effect 
again makes the material more ductile as characterized 
by impact strength except at low temperatures. No 
permanent degradation can be seen here. 

The last figure (Figure 12) is a group of curves 
representing the effect of different exposures on the 
O. D. of the test ring. The ring in this case is molded 
onto a metal insert, which affects its dimensions some- 
what. The most severe case is again the exposure of 
150°F and 100% RH. These samples increased approxi 
mately 0.008 inches in diameter in one week, The moisture 
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Figure 11. Nylon (Zytel 101) impact strength vs. exposure 

time. N 
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Figure 12. Nylon (Zytel 101) changes in diameters of 
rings vs. exposure time. 
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pick-up is more rapid when exposure temperatures are 
high as seen by the other curves 

In summary, the use of a cold mold and good 
molding procedures enhances the toughness of nylon 
molded items and decreases the occurrence of brittl 
failures. A simple quality control test can be used to 
predict the performance of the end item and will dis 
criminate between good and bad nylon as characterized 
by brittleness. 

Nylon specimens exposed to storage conditions of 
150° F. and 100% RH experienced a severe degradation 
of physical properties after one week of exposure. This 
degradation, other than percentage elongation, seems to be 
a temporary condition and is a function of the moisture 
present in the nylon. *®* ® 


(1) Howard J. Starkweather, Jr., George E. Moore, Jofin kK. Hensen, 
Thomas M. Roder, and Richard E. Brooks, “Effect of Crystallinity 
on the Properties of Nylons,” Journal of Polymer Science, Vol 
XXI. pages 189-204 (1956) 
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Marks of the Professional 


Clittord R. Rassweiler 


Johns-Mansville Corp. 
Ne York, Ne York, 


... the “pro” is not a “professional man”, This article stirred argument among chemists 


—but the points made apply to all “professions.” 


engineer” for “chemical engineer” .. . 


af OR MANY YEARS I have followed with interest 


the efforts which chemists and chemical engineers 
have been making to gain recognition for their contribu- 
tions to the welfare of this country—accomplishments 
which the public attributes to an abstraction it calls chem- 
istry, rather than to professionally trained people. 

Achieving professional status is one way of gaining 
greater individual recognition and one which is particu- 
larly popular in chemical circles. 

There are two definite extremes of professional stat- 
us. At one end we have the practitioners of one or the 
other of the “learned professions’—the professions of 
theology, law, and medicine. At the other end we have 
the men who have developed, by practice and training, 
certain specific skills which they use to earn a living. 
The first are “professional men,” and the second are “pro- 
fessionals” or “pros.” 

From one point of view, it might be said that almost 
all of the various grades of professional status from the 
professional athlete at one end to the eminent jurist on 
the other can and do exist within the large groups of peo- 
ple who call themselves chemists and chemical engineers. 

Probably most chemists and chemical engineers, even 
those who have a keen interest in professional status, have 
never analyzed the differences between various types of 
professional status. Neither have they clearly defined 
the kind of professional status they would like to have, 
the kind it is practical for them to achieve, and the price 
they are willing to pay in time and effort to achieve this 
status. 


A Matter of Special Skill 

In the first place, let us not pass over too quickly 
the advantages of being a “pro.” It is true that a “pro” 
does not ordinarily command the social standing and re- 
spect usually accorded to a doctor or lawyer, but he often 
achieves a highly satisfactory economic status with a 
minimum of effort. 

A “pro” is one who, by practice and training and re- 


This article is reprinted with the permission of the copyright owner 
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peated performance, has gained a high degree of skill at 
some specialized activity. This skill sets him apart from 
men who cannot match his accomplishment and, if it 
serves a useful purpose either in entertainment or in in- 
dustry, he is likely to be well paid by people who require 
it. And one can become a “pro” with a relatively minor 
investment in formal education. 

The “pro” may lose his skill if he does not practice 
it continuously, but the work for which he is paid usually 
supplies most or all of the practice required to maintain 
and improve skill. He needs to do little or no studying. 
The advantage of requiring minimum’ education and 
training, however, represents a major disadvantage, for 
the “pro’s” skills are usually narrow and applicable only 
to specific purposes. His earning power is likely to ad- 
vance rapidly at the start, reach a plateau from which it 
rises slowly as he grows older, and finally fall off sharp- 
ly. 

In spite of his limitations, however, the “pro” can 
be a valuable person and can take a great deal of pride 
in his status and his accomplishments. The term “pro” 
in our language is frequently used as a high compliment, 
for when we say a man is a real “pro” we mean that he 


has used his natural abilities in a highly skilled way. 


The Chemical “Pro” 

We must face the fact that many chemists and chem- 
ical engineers are “pros” and nothing more. By repeat- 
ed practice and experience, they have become highly skill 
ed in some particular chemical operation; but whatever 
breadth of knowledge and interest which their original 
education once provided has disappeared. Their limita- 
tions may be inadequate initial education, lack of personal 
ability, or an unwillingness to make the effort necessary 
to grow into any fuller professional status. 

The large majority of chemists and chemical engin- 
eers, however, want to be more than just chemical “pros”; 
they strive for something comparable to the status of a 
practitioner of one of the learned professions. 

What are the characteristics of the status they de- 
And what can they, the scientific societies, or the 


universities do to help them reach this objective? 


9 
sire. 
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One Difference Lies in Learning 

The first difference between the “pro” and the pro 
fessional man lies in the very term learned profession. 
The more desirable types of professional status gain 
stature because they demand an education which is ma- 
terially greater than that required by other occupations. 

As the professions of law and medicine have become 
more intricate and more complicated, the educational re 
quirements for the prospective doctor or lawyer have be 
come correspondingly higher and more rigid. Today, four 
years of college only qualify one to begin professional 
training in medicine and law. And we are rapidly ap- 
proaching, if we have not already reached, the stage 
where a four-year college education is a mass production 
item, and one can no longer stand apart in our civiliza 
tion as an especially learned individual simply by holding 
a bachelor’s degree in chemistry or in chemical enginee) 
ing. 

Should we try to achieve professional status com 
parable to that of the lawyer and the doctor by placing 
greater and more obvious emphasis on the professional 
status of men with advanced graduate training, as op 
posed to men with simply a four-year degree? In the 
case of the lawyer and doctor, this additional preparation 
confers a title and a distinction which is retained through- 
out life. 
too great and too distinct a lifetime separation in the 
field of chemistry between those men with doctorates and 


But there are very serious objections to making 


those who have only bachelor’s degrees. 

The field of chemistry is extremely broad and in this 
broad range of activity initial training often becomes less 
important after a period of years than natural ability 
and self-education. So it is questionable whether an at- 
tempt to definitely stratify professional status in chem- 
istry on the basis of initial education would be either de- 
sirable or practical, 

On the other hand, the status of chemists and chem- 
ical engineers could be improved both in terms of pres- 
tige and remuneration if initial educational training and 
standards were gradually raised. The initial educational 
requirements in law and medicine have gradually risen 
from four to as many as eight years. In comparison, 
there is considerable question whether men taking a 
bachelor’s degree in chemistry from many accredited 
schools know more than the men who took a similar de- 
gree from the same schools 20 years ago. The engin 
eers, for example, are pushing the requirements in many 


schools to five years. 


A Fifth Year? 

It might be well worth while to consider adding a 
fifth year of training to the chemist’s qualifications. If 
a proper curriculum were developed, one year of extra 
training could be tremendously valuable to the chemist 
or chemical engineer who is going into industry or teach 
ing without a Ph. D. 

Most universities do provide a fifth year of study 
leading to the Master of Science Degree. The work or- 
dinarily included in this year of study, however, is usually 
simply the first part of the work required for a Ph.D. It 
is likely in most cases to be primarily an amplification of 
the same type of knowledge that the student has been 
acquiring as an undergraduate, rather than being de 
signed toward a quite different objective of giving him 
the techniques necessary to put his chemical knowledge 
to use in industrial work or to impart his chemical know- 
ledge successfully to others. 
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A Specialized, Terminal Degree 
The master’s degree, or perhaps a professional «e 
gree under another name, would be more useful if it were 


a terminal degree involving a specialized curriculum. For 
the chemists or chemical engineer going into industry, 
this extra year might involve the study of industrial or 
ganizations; the organization of experimental programs; 
the correlation, analysis, and presentation of data; the 
preparation and writing of reports; and a real grounding 
in the responsibilities and ethics which a man must as 
sume to become a professional man instead of merely a 
“pro.” 

This extra year might even follow a period of ac 
tual employment. Many business schools are beginning 
to feel that their graduate programs are most effective at 
this stage. 

For the man going into secondary school teaching, 
the year might include the training necessary for secur 
ing a teaching certificate. This might result in) mor 
high school science courses taught by scientists who are 
trained to teach, rather than by professional educators 


Keeping Up with the Literature 

Continual self-education is another characteristic of 
the so-called learned professions. Initial education may 
give a man the title of doctor or lawyer, but if he is to be 
a respected and valuable practitioner of his profession, he 
is committed to the life-long task of “keeping up with 
the literature.” The doctor who does not spend a good 
share of his evenings reading the latest medical journals 
can quickly become more of a harm than a benefit to his 


patients. The lawyer who does not continually take home 


a briefcase full of recent decisions rapidly drops to the 


point where he loses lawsuits. 

This is one price of scientific professional status. 
After a period of years, the things the chemist and chem 
ical engineer learned in college become less and less dis 
tinct and more and more obsolete. If they do not con 
tinually expand their scientific knowledge by self-edu 
cation, their knowledge and skills become largely those 
concerned with their current jobs. Eventually, they 
retain little edge in knowledge over men who have been 
learning the same things in similar jobs but have no uni 
versity training. 

One of the quickest ways to identify a chemist as a 
professional man or a “pro” is to look for well-read sci 
entific journals on his living room table, or to note if 
such journals are missing or filed unread in the family 
hookease. 

Willingness to Boost the Science 

True professional status is also characterized by the 
willingness of professional men to work to advance their 
own profession or science. Professional men belong to 
professional and scientific societies, attend local and na 
tional meetings, and take part in committee activities. 
Also, scientists have always accepted responsibility for 
disseminating new information which advances the status 
of their profession. This involves not only financial con 
tributions, but also a willingness to write, edit, and ab 
stract technical papers. 

Another way in which the professional man supports 
his calling is in helping schools to train new members. It 
is traditional in medicine that top-ranking doctors will 
take time from busy practices to lecture and conduct 
courses in medical schools, and the same policy is widely 
accepted by lawyers. Much of the professional attitude 
of graduates of the medical and law schools is: probably 
the result of the personal efforts of men high in their 

(Please turn to page 81) 
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Graft Copolymers 


Norman G. Gaylord 


Interchemical Corporation 


New York 36, New York 


. . graft and block copolymers are copolymers with the co-monomer units arranged in 
definite positions. These polymers offer exceptional possibilities for “tailor-made” pro- 


perties and whole new families of resins. 


copolymers ... 


}}] ACROMOLECULES prepared from two differ- 
ent monomers may possess several alternate 
structures. For example, a vinyl copolymer prepared 
from equimolar proportions of two monomers may have 


either a regular (ordered) (1) or a random (disordered) 
(Il) sequence, 


A second article will deal with the block 


A B 
IV 


IBABABABABABABABABABAB- 
I 

ABBBAABAAAAABBAAABBBBB- 
II 


The sequence favored by a given pair of vinyl mono- 
mers is dependent upon the monomer structure and the 
influence of steric and polar factors upon monomer re- 
activity. Whereas sequence I is obtained in the copoly- 
merization of styrene and acrylonitrile, or stilbene and 
maleic anhydride, sequence II occurs in the copolymeri- 
zation of methyl acrylate and ethyl acrylate, or styrene 
and p-chlorostyrene. 

The product of a condensation polymerization, of ne 
cessity, possesses the sequence I. Thus, the polymeriza- 
tion of ethylene glycol and adipie acid (m4), or ethylene 
and sebacic acid (m8), yields the repeating unit 
Ill which leads to sequence I. However, the copolymer- 
ization of ethylene glycol with a mixture of adipic and 
sebacic acids corresponds to the copolymerization of ethyl- 
ene adipate and ethylene sebacate (IV). Here A and B 
are larger units than in IIIT and can lead to the random 
sequence Il. 


In sequences I and II, the macromolecules may have 


- 
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the same average molecular weight and the same chemical 
composition, and differ only in respect to the details of 
the arrangement of the two monomeric units in the 
chain. In both cases the alternations between A and PB 
are frequent and occur over the range of a few Angstrom 
units. The properties of these copolymers are essentially 
an approximate average of the corresponding properties 
of the two components. 

In addition to sequences I and II, a third type of 
copolymer of A and B, in which relatively long alternat- 
ing stretches of A and B occur, can be visualized (V). 


AAAAAAAAAABBBBBBBBBBAAAAAAAAAA 


In this type of structure, called a block copolymer, 
the length of the uninterrupted stretches may range from 
a few to more than a hundred monomeric units. Where 
very large blocks are present, the properties may be 
similar to a mechanical mixture of the homopolymers 
poly—-A and poly—B. 

If we consider branching of the polymers, a fourth 
type of copolymer of A and B can be considered to be 
isomeric to I, II, and V. In this case the macromolecule 
consists of a backbone or trunk of poly—A with a rela- 
tively small number of branches of poly—B (VI). 


B B 


V1 
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This structure has been 


called a graft copolymer, and H OCOCH 
in this case as well as with 
the block copolymer, although C—C 


the molar ratio and the total 

molecular weight or degree 

of polymerization are kept 

constant, the length of the 

uninterrupted sequences of «1 

and B can be varied to yield H OCOCHACH., - 
an entire spectrum of copoly 
mer structures. 

This article is concerned 
with the preparation and 
properties of the last type of 
macromolecule, the graft 


Cc—C—.. 
H H 


copolymer. 


H OCOCH, H OCOCH 

C—C 

H H H H 
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Grafting With Vinyl Monomers 

Two general methods have been utilized for the 
preparation of graft copolymers from vinyl monomers: 

(a) Polymerization of a monomer in the presence of 
a polymer so that the growth of branches is initiated by 
chain transfer, and 

(b) Polymerization of a monomer in the presence of 
a polymer containing reactive groups or positions which 
are capable of being activated to initiate the growth of 
sidechains. 
Initiation by Chain Transfer 

The process of chain transfer wherein a free radical, 
such as in a growing chain or arising from the decomposi 
tion of a polymerization catalyst, abstracts an atom such 
as hydrogen from a polymer chain to yield a free radical 
site for the growth of branches, is a fairly well recog- 
nized phenomenon. This reaction is considered to be 
responsible for the production of branched polymers in 
the polymerization of monomers such as ethylene, vinyl] 
acetate, vinyl chloride, and acrylic esters (VII). 


+ ~CH,CH—CH.CH~ — 
X X 


RH + ~CH,CH—CHCH~ 
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~CH,CH—CHCH~ + CH,=CH 
X X X 


~CH.CH—CHCH~ 
X | X 
CH, 
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The occurrence of a reaction between a monomer 
and a dead polymer chain has been confirmed by the use 
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of radioactive tracer techniques. Thus, monomeric styrene 
labelled with carbon-14 has been polymerized in the pres 
ence of inactive polystyrene to yield polystyrene contain 
ing branches derived from the active monomer, Similarly, 
unlabelled vinyl acetate monomer has been polymerized 
in the presence of labelled polyvinyl acetate to yield an 
active polymer in which the sidechains are inactive (3) 

The success of the chain transfer method to produes 
graft copolymers depends upon the frequency of the chain 
transfer step as compared with the normal propagation 
step. The radioactive tracer studies indicate that transfer 
to polymer and branching are more significant in the 
case of polyvinyl acetate than in that of polystyrene. 

Attempts to prepare graft copolymers by the chain 
transfer method, where the monomer to be grafted is 
different from the monomer in the backbone polymer, 
generally result in the formation of a heterogeneous 
mixture consisting of pure poly—B, resulting from homo 
polymerization of the second monomer, pure poly—1, 
from the original polymer which was not attacked by 
free radicals and therefore did not participate in the 
grafting reaction, and the graft copolymer containing 
branches of poly-B growing out of the backbone of 
poly-A. The mixture of polymers can generally be sepa 
rated into the individual components by solvent extraction 
due to the different solubilities of the homopolymers and 
the graft copolymer. However, a clean fractionation and 
purification of the graft copolymer is not always possible 

The site of the growth of a branch will vary with 
the point of attack of the free radical on the polymet 
chain. This is illustrated by the results obtained in graft 
ing polyethylene sidechains on a polyvinyl acetate back* 
bone (15). The polymerization of ethylene in the presence 
of polyvinyl acetate, using diethyl peroxide as the catalyst 
in benzene solution, gave a modified polyvinyl acetate 
which after alkaline methanolysis yielded mixtures of 
long-chain fatty acids and ethylene-modified polyvinyl 
aleohols. The hydrolysis to long-chain fatty acids shows 
that chain transfer occurs on the acetoxy group of poly 
vinyl acetate to initiate the growth of polyethylene 
chains. The formation of ethylene-modified  polyviny! 
alcohol shows that chain transfer, and subsequent growth 
of polyethylene chains, occurs on the backbone carbon of 
polyvinyl acetate (VIII). 

In addition to hydrogen atoms, chlorine atoms may 
be used as the chain transfer points. Thus, vinyl acetate 
has been polymerized in the presence of a styrene—viny! 
idene chloride copolymer to yield a copolymer with poly 
vinyl acetate branches (IX). Similarly, styrene has been 
polymerized in the presence of a copolymer of a maleic 
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' 
| 


ester and vinyl trichloroacetate to give a copolymer with 
polystyrene sidechains. 


C| 
CH 


Vinyl Acetate 


~CH,CH—CH,C—CH.CH ~ 


Treatment of cellulose with a mixture of acetic and 
1l-bromoundeeanoic acids yields a mixed cellulose ester 
containing bromine atoms on the sidechain. The poly- 
merization of styrene in the presence of this ester yields 
a graft copolymer due to the abstraction of the bromine 
atom and the growth of polystyrene on the resultant 
free radical. 

The polymerization of vinyl benzoate is characterized 
by the formation of branched polymers arising from 
chain transfer reactions on the aromatic nucleus (X). 
This nuclear reactivity has been used in the grafting 
copolymerization of methyl methacrylate and vinyl acetate 
isl on the aromatic nuclei of polyvinyl benzoate in the 


tp presence of benzoyl peroxide (18). 
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Although a polymer containing double bonds, e.x., 
rubber or a butadiene copolymer, possesses hydrogen 0) 
other atoms capable of being abstracted by a free radical 
to produce, by chain transfer, a free radical located on 
the polymeric chain, the double bond presents a site fo) 
addition copolymerization. Thus, in addition to the graft- 
ing of branches initiated from the highly susceptible 
allylic position or any other carbon atom on the chain, 
branches can grow by the addition of a _ free radical 
across the double bond followed by reaction with mono- 
meric material. Therefore, grafting on an unsaturated 
backbone polymer is more complex than simple initiation 
by chain transfer and will be discussed separately in a 
later section. 


Methods of Grafting 

Graft copolymerization has been carried out in bulk, 
i.e., by dissolving the polymer and catalyst in the mono- 
mer, in solution, and in emulsion. Grafting in either 
bulk or solution has been carried out using benzoy! 
peroxide, azobisisobutyronitrile, or heat as the catalyst. 
By this method the following graft copolymers have been 
prepared: p-chlorostyrene on  poly(methy! acrylate) ; 
methyl methacrylate, styrene, vinyl acetate, and vinyl 
chloride on poly(methyl methacrylate); and  methy! 
methacrylate on polystyrene. Attempts to graft vinyl 
acetate on polystyrene and methyl methacrylate on poly- 
vinyl acetate or polyvinyl chloride have been unsuccessful 
by this method. These results have been interpreted as 
indicating that after the formation of a macroradical 
by chain transfer the addition of monomer depends upon 
the reactivity and polarity of the monomer and conse- 
quently upon the stability of the derived radical. 


Grafted acrylonitrile copolymers have been prepared 
by polymerizing acrylonitrile in water or acetonitrile 
solution in the presence of preformed polymers containing 
amide groups, e.g., acrylamides, itaconamides, maleamides, 
maleamates, fumaramates, and citraconamates. Various 
water-soluble polymers have been used as the backbone 
for acrylonitrile grafting, e.g., partially hydrolyzed poly- 
vinyl acetate, polymethacrylamide, polyacrylic acid, 
polyvinyl pyrrolidone, polyethylene oxide, gelatin, starch, 
starch methyl ether, and cellulose methyl ether. 


In the preparation of graft copolymers by the emul- 
sion polymerization technique, the monomer and_ the 
‘atalyst, generally potassium persulfate, are added without 
additional emulsifier to a latex containing the backbone 
polymer. The omission of additional emulsifier is 
a critical factor since emulsifier would favor the homo- 
polymerization of the monomer rather than the graft 
copolymerization. Although the patent literature contains 
numerous reports of the preparation of yraft copolymers 
by the emulsion technique, the addition of emulsifier 
along with the second monomer in many of these cases 
indicates that a mixture of the original latex polymer 
and a homopolymer from the second monomer was 
probably formed. 


A quantitative study of emulsion graft copolymeriza- 
tion has shown that whereas effective grafting occurs 
with vinyl acetate in polyvinyl chloride and polyacryloni- 
trile, very little grafting occurs with vinyl acetate or 
vinyl chloride on polystyrene, vinyl chloride or styrene 
on polyvinyl acetate, and styrene on polyvinyl chloride. 
The efficiency of grafting decreases with the addition 
of dodecyl mercaptan or a decrease in the temperature 
of polymerization. This supports a transfer mechanism, 
since a strong transfer agent competes with the polymer 
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for the free radicals and a decrease in temperature 
reduces the chain transfer tendencies. The efficiency of 
grafting increases with an increase in persulfate con- 
centration, indicating that the transfer reaction with the 


polymer may proceed more rapidly with the free radical 
derived from the catalyst than with the growing polymer 
chain. However, a very sharp decrease in efficiency occurs 
when a_ persulfate-bisulfite catalyst-activator system is 
used in place of persulfate alone. Retardation occurs in 
polymerizations involving vinyl] acetate and vinyl chloride 
monomers and polystyrene (9). 

Stvrene-butadiene graft copolymers have been pre- 
pared by polymerizing styrene in aqueous emulsion until 
at least 90 per cent of the styrene was converted to 
polystyrene, then adding butadiene and completing the 
polymerization. 

Grafted acrylonitrile copolymers have bcen prepared 
by polymerizing acrylonitrile in emulsion in the presence 
of polymers derived from monomers containing amide 
groups, such as acrylamide and N-vinylsuccinimide. 

Suspension polymerization of vinyl acctate is gen- 
erally carried out using polyvinyl alcohol as a suspension 


stabilizer. Considerable grafting of vinyl acetate upon 
polyvinyl! alcohol occurs in this process 
Initiation by Activation 

A number of graft copolymers have been prepared 
using radiation of various types to produce active sites 
on the backbone polymer. 

Polystyrene in carbon tetrachloride has been photo 
chemically brominated at room temperature until the 
bromide content rose to 5 to 10 per cent. Under these 
conditions the bromine atoms replace essentially the 
tertiary hydrogen atoms on the backbone of the polyme 
The brominated polymer dissolved in styrene 
monomer and the solution irradiated with ultraviolet 
light of such a wavelength that the bromine atoms were 
removed, leaving radical sites on the backbone of 
the polymer which initiated the polymerization of the 
monomeric styrene to form branches (XI) (10). 

Ultraviolet irradiation has also been used in the 
graft copolymerization of acrylonitrile monomer with 
poly(methyl vinyl ketone) (#). The polymer was dis 
solved in the monomer and irradiated to yield a polyme: 
containing 54 per cent acrylonitrile. In the absence of 
poly(methly vinyl ketone), monomer 


H H H H 
Br, 
CH.C —CH.C —CH,C 
| hy 
CeHs CoH; 
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H NS H H 
Styrene 
(S) 
CeHs 
XI 


CH,C——-CH,C——-CH,,C 


CH,C——CH,C——CH:C 
CoH, CoH, 


ie acrylonitrile was not polymerized 


Br H on irradiation. Based on the known 


behavior of aliphatic ketones on pho 
tolysis the initiation of polymeriza 
tion of acrylonitrile can be attributed 


to two different radical sites (X11). 
Methyl! methacrylate and vinyl] acetate 
j have also been grafted on poly(methy! 
A vinyl ketone). By using copolymers 
| containing relatively few ketone 
groups it is possible to synthesize 
H graft copolymers with a wide range 


of chemical compositions. 


Graft copolymers have been pre 
pared by irradiation with gamma rays 
from a cobalt 60 source (2), By this 
technique, styrene has been grafted 
on poly (methyl methacrylate), poly 
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CH,CH—CH,.CH—CH,CH 


CH,=CHCN (AN) 


‘(CH,CH—CH.CH 


(2,5-dichlorostyrene), poly (tetrafluo 
roethylene) (Teflon), poly (trifluoro 
chlorethylene) (Kel-F), polyethylene, 
and crystalline polypropylene; acryl 
onitrile has been grafted on polyethy 
lene and Hevea natural rubber; and 
methyl methacrylate has been grafted 
on dimenthy] siloxane. The grafting of 
styrene and acrylonitrile on polyethy 
lene was carried out by immersing a 
polymeric film in a large volume of 
the monomer and irradiating the en 
CH, tire system. 

As a result of the irradiation-in 
duced grafting on polyethylene var 
ious property changes occur. Acryloni 
trile greatly reduces the swelling in 
and permeability to aromatic hydro 
carbons while raising the softening 
range from 110° to 160 C, and provid- 
AN CH ing for excellent adhesion to many 

polar materials. Viny! carbazole main- 


CO CO 


AN tains superior electrical properties 
while stiffening the polyethylene and 
raising the softening point to 215°C. 
Acrylic esters, even in quantities as 
small as 2 to 3 per cent, after hydroly- 
sis produce a permanent surface con- 
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ductivity and prevent the accumulation of static charges, 
while providing for good adhesion to substances such as 
Styrene increases the melt 
tensile strength and 


cellulose, glass, and metals. 


viscosity although it decreases the 


elongation of the polyethylene. The styrene-grafted poly- 


ethylene can be sulfonated to yield a cation-exchange 
membrane. 
Styrene grafted on Teflon and Kel-F improves 


adhesion, prevents plastic flow, and increases the ultimate 
strength. 

The depolymerization of 
ethylene) free radical 
thermal decomposition in a poor conductor can be local- 
ized on the surface by a rapid heating process, a high 
concentration of free radicals in the surface layer can 
with little decomposition in the bulk. This 
method has utilized to produce graft copolymers 
of styrene on poly(tetrafluoroethylene). The surface of 
a block of the polymer was heated in vacuo by means of 
radiant heat from a platinum filament close to the sur- 
face, and then immersed in styrene monomer to yield a 
layer of polystyrene grafted on the surface of the poly- 
(tetrafluoroethylene). 


poly (tetrafluoro- 
mechanism. Since 


thermal 
proceeds by a 


be formed 
been 


Initiation from Reactive Sites 


The synthesis of polymers containing reactive groups 
which can be thermally or chemically activated to yield 
free radicals permits the initiation of grafting at the 
site of these groups. An essential feature of this type 
of grafting is that the initiation of polymerization occurs 
only at these reactive sites, eliminating the formation 
of polymer from the monomer, i.€., no pure 
poly—-B is formed and the product contains branches of B 
out of the backbone of poly—A. 


second 


The perester of poly(methyl acrylate) has been 
synthesized by treating the polymer with phosphorus 
pentachloride in benzene to form 25 to 26 per cent of 


the acid chloride, followed by treatment with tert. butyl- 
hydroperoxide in the of base. The resultant 
poly (methyl acrylate) contained about 5 per cent of the 
perester (XIII). The polyacrylic ester was used as the 
polymerization catalyst for styrene, vinyl acetate, methyl 
acrylate, and acrylonitrile to produce graft copolymers 
of these monomers on the poly(methy! acrylate) back- 


presence 


bone. 

An analogous reaction has been carried out by treat- 
ing polyacrylyl chloride with tert. butylhydroperoxide. In 
this case the polymeric acid chloride was prepared by 
polymerization of monomeric acrylyl chloride. The poly- 
acrylic-tert. butyl perester was used as an initiator in 
the graft polymerization of methyl methacrylate (XIV). 
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Polyacrylyl-benzoyl peroxide, prepared poly- 
acrylyl chloride and perbenzoic acid, has also been usec 
in the graft polymerization of methyl methacrylate (XV). 
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A copolymer of methyl methacrylate and isopropeny! 
hydroperoxide and a copolymer of styrene and mono- 
permaleic acid have also been used to initiate sidechain 
copolymerization of methyl methacrylate. The former 
initiator prepared by copolymerization of methyl 
methacrylate and isopropenyl acetate, followed by hydro- 
lysis and treatment with hydrogen peroxide. The styrene- 
monopermaleic acid copolymer was prepared by treatment 
of the styrene—-maleic anhydride copolymer with hydrogen 
peroxide (XVI). 
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Poly (isopropylstyrene), prepared by polymerization 
uf p-isopropylstyrene or by a Friedel-Crafts reaction of 
polystyrene with isopropyl chloride in the presence of 
aluminum chloride, is readily converted in part to the 
hydroperoxide by bubbling in oxygen in the presence of 
benzoyl peroxide. The polymer containing hydroperoxide 
groups has been used as an initiator in the bulk poly- 
merization of styrene and methyl methacrylate and _ in 
the ferrous ion—activated emulsion polymerization of 
methyl] methacrylate (XVII) (s, 

When the o-chlorobenzy! ester of cellulose is allowed 
to stand in air, peroxide groups are introduced into the 
polymeric molecule. The peroxide groups can serve as 
the site for the initiation of styrene polymerization to 
yield graft copolymers. 

Initiation on Unsaturated Polymer 

An unsaturated polymer presents two separate sites 
for the growth of a branch or graft. The carbon atoms 
alpha to the double bond are particularly reactive and 
susceptible to attack by a free radical and, by chain 
transfer, yield sites for grafting. In addition, the double 
bond can copolymerize with a vinyl monomer and thus 
serve as the site for branch growth. Crosslinking and 
gelation result from the incorporation of more than one 
double in a given branch. Crosslinking may also occur by 
the coupling of two branches, on different backbone 
macromolecules, particularly in the case of styrene mono- 
mer whose polymerization terminates by recombination. 
Grafting on Unsaturated Polymer by Addition 


Copolymerization 
A soluble polymer containing residual double bonds 


on the sidechain has been obtained by copolymerizing 
methyl methacrylate with ethylidene dimethacrylate in 
solution in a 200 to 1 molar ratio, and carrying the 
reaction to less than 40 per cent conversion. By poly- 
merizing ethyl acrylate and styrene in the presence of 
this unsaturated methyl methacrylate copolymer, graft 
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copolymers were obtained by addition copolymerization 
(XVIII) (17). 

In a similar manner a soluble backbone polymer has 
been prepared by the copolymerization of styrene and 
ethylidene dimethacrylate in a 200 to 1 molar ratio. A 
graft copolymer was prepared by the polymerization of 
methyl methacrylate in the presence of this unsaturated 
polymer (XIX). 
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The bromination of polystyrene with N-bromosuc- 
} cinimide in the presence of benzoyl peroxide has given a 
polymer in which 61 per cent of the styrene units were 
brominated on the backbone carbon chain. Treatment 
of a benzene solution of the brominated polymer with 
sodium butylate gave a debrominated polystyrene con- 

taining the following structural units (XX): 


CH.CH 
C.H 
,9.1 per cent 39.1 per cent 
Br 
CH,C 
| CoH, 


11.8 per ce nt 


XX 


Other proportions of these structures were obtained 
by decreasing the amount of bromination and varying 
the concentration of sodium butylate and the reaction 
temperature, 

Vinyl acetate was grafted on the backbone of the 
debrominated polystyrene by refluxing a benzene solu- 
tion of the monomer and polymer in the presence of 
benzoyl peroxide. In view of the previously mentioned 
unsuccessful attempts to graft vinyl acetate on polysty- 
rene, it is probable that the successful grafting in this 
case was not due to the abstraction of bromine o1 
hydrogen in the second and last structures above, 
respectively, but resulted from copolymerization of vinyl 
acetate and the double bond in the unsaturated poly- 
mer (16), 

Grafting on various natural polymers has_ been 
carried out by incorporating unsaturated groups on the 
polymer. The reaction of starch with allyl chloride in 
the presence of alkali yields the unsaturated ether ally! 
starch. The copolymerization of allyl starch with styrene 
in the presence of cumene hydroperoxide yields the graft 
copolymer, styrenated allyl starch. In order to reduce 
crosslinking only a few allyl groups are 
starch molecule. 

Graft on to Cellulose 

Graft copolymers have been prepared in an analogous 
manner on a cellulose backbone. Treatment of ethyl- 
cellulose with ethylene oxide followed by dehydration 
of the resultant hydroxyethyl derivative yields ethyl/vinyl- 
cellulose. Reaction of this unsaturated polymer with a 
maleie ester yields 2. graft copolymer. Ethyl /allylcellulose, 
prepared by reaction of ethylcellulose with an allylic 
halide, and the methacrylic and crotonic esters of cellulose 
can also be used as the backbone polymer for the grafting 
operation. 

Styrenated polyesters and alkyds and analogous 
products based on other vinyl monomers are representa- 
tive of graft copolymers with commercial application. 
The backbone polymers are prepared by the condensation 
of unsaturated dibasic acids and saturated glycols or 
saturated dibasic acids and unsaturated glycols. Among 
the unsaturated acids used as such or in the form of 
the anhydrides are maleic, fumaric, itaconic, mesaconic, 
and acids 
(the adduct of cyclopentadiene and maleic anhydride). 
1,4-Butenediol has been used as the unsaturated glycol. 
In addition to styrene, vinyl acetate, acrylic and meth- 
acrylic esters, vinyl toluene and allyl compounds have 


Forty 


been used in this application. Mixtures of monomers 
such as styrene and methyl methacrylate have been used 
as well as various difunctional monomers such as divinyl 
benzene and diallyl phthalate. The most commonly used 
system involves the styrenation of a maleic polyester. 

The reaction of styrene with a polyester can yield 
a linear polymer by addition of styrene to the terminal 
maleate groups, a crosslinked graft copolymer by the 
addition of styrene to internal maleate groups, and poly- 
styrene by homopolymerization of styrene monomer. The 
styrenated polyester undoubtedly contains a mixture of 
all these components. 
Cross-linked Graft Copolymer 

The crosslinked graft copolymer results from the 
incorporation of a number of maleate groups in the 
styrene chain (XXI). A crosslinked structure may also 
arise due to the fact that the polymerization of styrene 
is terminated by recombination. Thus, two _ polyester 
backbone polymers containing growing polystyrene 
branches may be coupled by the mutual termination of 
the growing chains. Where methyl methacrylate is used 
as the vinyl monomer in the preparation of these resins, 
crosslinking results from the copolymerization of the 
methacrylate with the maleate groups. Since methy! 
methacrylate polymers are terminated by disproportiona- 
tion rather than recombination, the polyester-methacrylate 
copolymer probably contains numerous poly (methyl meth- 
acrylate) branches and corresponds to a true graft 
copolymer. 
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The use of a triol such as glycerol or trimethylolpro- 
pane in the preparation of a polyester permits the in- 
corporation of sidechains in the polymer structure. In 
the presence of unsaturated monobasic acids derived from 
dehydrated castor oil, tung oil, linseed oil, soya oil, or 
cottonseed oil, the polyester contains unsaturated side- 
chains, The reaction of an unsaturated pelyester or alkyd 
and a vinyl monomer such as styrene is analogous to the 
reaction of the maleic polyester to yield a crosslinked 
graft copolymer. 

An epoxy or ethoxyline resin, prepared by the reac- 
tion of a bisphenol such as_ 2,2’-bis-(p-hydroxpheny])- 
propane and epichlorohydrin in the presence of a base, 
can be reacted with drying oil acids to yield polymers 
with unsaturated sidechains. The copolymerization of the 
ethoxyline resin esters with a vinyl monomer yields a 
crosslinked graft copolymer. 

An interesting type of graft copolymer has been 
prepared by the emulsion polymerization of sulfur dioxide 
and an olefin, such as 1-butene, 2-butene, or 1l-octene, in 
the presence of a low molecular weight liquid polybu- 
tadiene using lithium nitrate as catalyst (XXII) (71). 
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Grafting on Unsaturated Polymer by Addition 
Copolymerization and/or Chain Transfer 

In the case of an unsaturated polymer such as rub- 
ber, polybutadiene, or a butadiene copolymer, graft 
copolymerization is not restricted to either initiation by 
chain transfer or addition across the double bond but 
apparently involves a combination of the two initiation 
sites or a hitherto uncharacterized mechanism. 

Graft copolymerization on natural rubber has been 
carried out in bulk, for example, on a rubber mill, in 
solution, and in the latex. 

Some of the earliest work on the reaction of a vinyl 
monomer and rubber involved maleic anhydride. Since 
the latter is capable of copolymerization but not homo- 
polymerization, it is not possible to add more than one 
monomer unit for each site of attack on the rubber mole- 
cule. The product is therefore not a true graft on the 
backbone polymer but is more allied, at least at higher 
maleic anhydride content, to a block copolymer with the 
anhydride acting as a bridging unit between rubber 
molecules, 

In the case of a vinyl monomer which is capable of 
homopolymerization, the configurations are somewhat 
more complex. The bridges between molecules of rubber 
can be of different lengths and the grafts may be true 
branches rather than bridges. 

A quantitative study of the polymerization of methyl 
methacrylate and styrene in the presence of rubber has 
been carried out in benzene solution with benzoyl perox- 
ide and azobisisobutyronitrile as catalysts (12). With 
peroxide catalysis, the total product in the case of methy! 
methacrylate consisted of a mixture of unmodified free 
rubber, graft polymer, i.e., rubber containing bound 
methyl methacrylate, and free poly (methyl methacrylate). 
It was initially reported that the graft copolymer con- 
tained numerous very short chains of vinyl polymer. 
Thus, a rubber backbone polymer with a molecular weight 
of 270,000 reportedly contained many methyl metha- 
crylate chains, each with a molecular weight of approxi- 
mately 5,000. At the same time the free poly(methy! 
methacrylate) grew to approximately the chain length 
predicted by simple chain transfer theory, i.e., 185,000. 
However, more recent results indicate that the free and 
grafted vinyl polymer chains grow to approximately the 
same length, the early results arising from the solubiliza- 
tion of free rubber into the fraction containing the graft 
polymer (13). 
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Graft copolymerization of styrene on rubber with 
benzoyl peroxide in benzene solution gave analogous 
results to those obtained with methyl methacrylate. When 
the reaction of rubber with either methyl methacrylate 
or styrene was carried out in benzene solution with 
azobisisobutyronitrile as catalyst, there was little or no 
grafting. 

The literature contains numerous references to the 
polymerization of various vinyl monomers dispersed in 
natural rubber latex. In order that a reaction should 
take place between the monomer and rubber, a low propor- 
tion of surface-active stabilizer was used, and adequate 
time was allowed for diffusion of monomer into the rub 
ber so that most of the polymerization occurred within 
the swollen rubber particles. In the presence of a large 
amount of dispersing agent much of the monomer poly 
merized independently of the rubber. 


Initiators for the Copolymerization 

Persulfates, perborates, hydrogen peroxide, alky! 
hydroperoxides, benzoyl peroxide, reduction-activated or 
ganic hydroperoxides, diazoaminobenzene, diazothioethers, 
and diazonium salts have been used to initiate polymeriza- 
tion of vinyl monomers in natural rubber latex. Redue- 
tion-activated hydroperoxides and hydroperoxides acti 
vated by polyethylene polyamine were especially suitable 
since they did not require deammoniation of the latex 
nor were they particularly sensitive to oxygen inhibition. 

For specific monomers certain initiators were more 
effective than others in promoting polymerization and/or 
grafting. Thus, the preferred initiator for the preparation 
of graft polymers from styrene or methyl methacrylate 
was a polyamine-activated hydroperoxide. A dihydroxy 
acetone-ferrous ion-tert. butyl hydroperoxide system was 
effective with acrylonitrile and vinylidene chloride (4). 

Attempts to graft vinyl acetate on rubber have been 
unsuccessful due to the severe retardation of polymeriza 
tion and the low reactivity of allyl radicals derived from 
the rubber towards this monomer. The presence of high 
proportions of emulsifying agent has permitted the poly 
merization of vinyl acetate in rubber latex to give a 
mixed product indistinguishable from that obtained by 
blending a rubber latex and a polyvinyl acetate emulsion. 

Graft copolymers of styrene and methyl! methacrylate 
with rubber can be readily compounded to give light- 
colored articles of high tensile strength. The rubber 
methyl methacrylate polymer shows reduced hysteresis 
and outstanding resistance to flex cracking and fatigue. 
Higher methacrylates give less reinforcement as the size 
of the ester group is increased. Acrylates behave simi- 
larly to methacrylates in giving good yields of graft 
copolymers in the presence of rubber, but the products 
are different in that snappy, insoluble materials are 
obtained which appear to be quite heavily crosslinked. 

When a divinyl monomer is added to the styrene 
or methyl methacrylate used in grafting, the modified 
polymers are hard and possess more tear resistance 
than the unmodified graft polymers. 

Styrene, ethyl acrylate, methyl methacrylate and 
various other vinyl monomers have been polymerized in 
the presence of gel-free butadiene polymers and copoly- 
mers in latex form to produce graft copolymers. If the 
homopolymers of the vinyl monomer were hard and 
resinous, e.g., styrene and methyl methacrylate, the grafts 
stiffened the stock polymers, and if the homopolymers 
were soft and elastic, e.g., ethyl acrylate, the grafts had 
little stiffening action. Methyl methacrylate grafted on 
a butadiene stock polymer or copolymer produced a 
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yreater degree of reinforcement than an equal weight of 
styrene, which in turn produced more reinforcement than 
either mono- or dichlorostyrene. An interesting aspect 
of the grafting process in this case is that there is little 
tendency to crosslink the primary chains; the graft 
polymer can be prepared free from gel. 

Butadiene-styrene graft copolymers have been pre- 
pared by first polymerizing butadiene in emulsion and 
then adding styrene or a butadiene-styrene mixture and 
polymerizing in the same emulsion. Similarly butadiene 
has been grafted on a_ butadiene-styrene copolymer. 
Butadiene-acrylonitrile graft copolymers have been pre- 
pared in an analogous manner. 

Divinylbenzene has been copolymerized with a liquid 
polybutadiene to yield a solid thermosetting resin. Poly- 
butadiene, prepared by emulsion polymerization, has 
been hydrogenated to reduce residual unsaturation and 
treated with acrylonitrile in the presence of  benzoy! 
peroxide to yield a graft copolymer. 

When rubber is masticated on a mill the applied 
shear ruptures the rubber molecules into free radicals. 
The radicals from chain rupture have been utilized to 
initiate the polymerization of a vinyl monomer present 
in the rubber being masticated, in the absence of oxy- 
gen (1). 

Methyl methacrylate and styrene polymerized during 
cold mastication of natural rubber sheet to yield inter- 
polymers which were soluble up to complete polymeriza- 
tign. Benzoyl peroxide and azobisisobutyronitrile did not 
eens the rate of polymerization except during the 
induetion period. 

Chlioroprene, acrylic acid, methacrylic acid, methy! 
and ethyl acrylate, acrylonitrile, acrylamide, and divinyl- 
benzene all polymerized on masticating with natural 
ribber to yield insoluble interpolymers. 

Polymerization of a mixture of methyl methacrylate 
and styrene in rubber gave polymerization behavio: 
intermediate between that of the two separate monomers. 
With the approximately equal reactivity ratios in the 
system, the composition of the product formed was ap- 
proximately that of the initial monomer mixture added 
to the rubber. 

Polymerization of methyl methacrylate—chloroprene 
in rubber showed a markedly different behavior. With 
the large difference in monomer reactivity ratios in this 
system the two monomers largely polymerized separately 

The synthetic rubbers, e.g., neoprene, poly (butadiene- 
styrene), poly (butadiene-acry- 


mers. The shear rupture of a rubber molecule would 
produce primary radicals and break the backbone 
chain. The reaction of these radicals with the viny 
monomer would produce block copolymers. However, thes« 
primary radicals can be terminated partly by abstraction 
of q-methylenic hydrogen atoms from rubber molecules. 
The resultant radicals can react with monomer to form 
graft copolymers (XXIII). 

Block and graft copolymers have been prepared by 
cold mastication of mixtures of various elastomers as 
a result of the cross-termination of the free radicals 
formed by the milling operation. Copolymerization of 
natural rubber and neoprene has been carried out in 
this manner and it has been indicated that butadiene 
styrene and butadiene-acrylonitrile copolymers are also 
capable of this type of graft copolymerization with othe: 
elastomers. 

Proliferous or “popcorn” polymerization is a special! 
case of graft polymerization wherein a vinyl monome) 
polymerizes in the presence of a crosslinked, insoluble 
polymer containing double bonds. Chains of the viny: 
polymer become grafted onto the pre-existing polymer. 

The formation of popcorn or “cauliflower” polyme: 
from vinyl monomers requires the presence in them of a 
crosslinking, i.e., bifunctional, monomer. The copolymeriza- 
tion of the vinyl monomer with a small amount of the 
bifunctional monomer, e.g., the copolymerization of sty- 
rene with 0.2 to 2 per cent of divinylbenzene, may yield 
an insoluble polymer which occupies about three times 
the volume of the original liquid. Initially a few specks 
of solid polymer, containing residual unsaturation, ap 
pear. These specks of insoluble polymer imbibe styrene 
monomer which polymerizes so rapidly that substantially 
all of the monomer is consumed by the growth process 
before there is time for any appreciable quantity of 
normal polymer to form in the free liquid phase. The 
erratic expansion or “popping” of the insoluble polyme: 
probably arises from the fact that the rate of formation 
of new insoluble polymer exceeds the rate at which it 
can attain swelling equilibrium with remaining monomer. 

The product of a popcorn polymerization will grow 
and produce more popcorn polymer if it is placed in a 
monomer, not necessarily containing any crosslinking 
agent. The extent of this growth is determined by the 
amount of unsaturation in the seed polymer. 

A variety 0 ionomers in addition to styrene can 
be grafted onto the popcorn seed polymer. Different 


lonitrile), polyisobutylene, and 
ester-amide rubber, i.e., polyure- CH; 
thane rubber from a_ polyester 
ind a diisocyanate, as commer- 
cially available, did not poly- 
merize monomers mastica- 
tion but merely underwent de- 
yradation. However, after pre- 
‘ipitation to remove antioxidant 
ind a low molecular weight frac- 
tion, polymerization readily oe- 
‘urréd on mastication with vinyl 
monomers. 

As in the case of solution 
and latex copolymerization, 
vinyl acetate did not polymer- CH; 
ize'in mastieating rubber. 

The mastication of rubber 
in the presence of vinyl mono 
mers actually produces a mix- 
ture of graft and block copoly- 
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monomers can be grafted onto the same seed, provided 
that at the conclusion of each step sufficient unsatura 
tion is left in the seed for more growth. Thus, popcorn 
polyisoprene has been grown in methyl methacrylate 


monomer and the resultant polymer growth in styrene. 


Grafting by Polyaddition or Condensation Reactions 


The opening of an ethylene oxide ring by an active 
hydrogen such as in a hydroxy! or amide group permits 
the grafting of (CH-CH-:O), chains on a suitably substi- 
tuted polymer. 

The copolymerization of styrene with 1 to 2 mole 
per cent of vinyl acetate results in the formation of a 
polystyrene containing widely separated acetate groups. 
Hydrolysis of the acetate produces widely spaced hy 
droxyl groups which can serve to initiate a polyaddition 
reaction with ethylene oxide. The branches of the second 
monomer grow out exclusively from the original backbone 
polymer and no competitive homopolymer from the oxide 
is formed. A segment of the graft polymer can be rep- 
resented as follows (XXIV): 


CH,CH—CH.CH—CH.CH 


CoH, 


A polymer of this type exhibits typical surface- 
active behavior. The macromolecule possesses water- 
soluble and oil-soluble segments. The segments derived 
from ethylene oxide are strongly solvated in water and 
keep the insoluble part of the polymer in stable suspen- 
sion. If benzene is added to such a system it is accom- 
modated in the oil-compatible polystyrene areas of the 
dispersed polymer molecules and we observe, as in the 
case of a detergent, solubilization of benzene in water. 
If the graft copolymer is placed in benzene, the oil- 
soluble polystyrene segments keep the macromolecule in 
solution and water can be solubilized in the hydrocarbon 
phase. 

Ethylene oxide has been grafted on various superpoly- 
amides and other amide-containing condensation polymers 
to produce a variety of “hydroxyethyl nylons” and re 
lated products (7). 6-6 Nylon prepared from hexam 
ethylenediamine and adipic acid, 6-nylon prepared from 
caprolactam, and a 6, 6-6, 6-10 interpolymer prepared 
from caprolactam, hexamethylenediamine, adipic acid, 
and sebacic acid, were treated with excess ethylene oxide 
in a stainless steel bomb. In some cases a diluent such as 
toluene or dioxane was used. 

Up to 55 per cent ethylene oxide was grafted on 
the various nylon derivatives and in the case of the 
interpolymer more than 60 per cent ethylene oxide was 
introduced. In all of the hydroxethylated nylon-like ma 
terials, limited substitution of the backbone occurred, 
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and a fairly high average length for polyethylene glyco! 
branches was obtained. This was attributed to the fact 
that the reactivity of the generated primary hydroxy! 
group is greater than that of the amide hydrogen toward 
ethylene oxide (XXV) 


nH 


XXV 


Instead of possessing the intermediate properties of a 
random copolymer, these materials retain the individual 
properties of the two species. Thus they have the solu 
bility and high melting behavior of nylon, and the flexi 
bility, second-order transition behavior, and hydrophilic 
nature of polyethylene oxides. 

In addition to the nylon analogues discussed above, 
ethylene oxide was also grafted on methoxymethylated 
6-6 nylon, polyamide-sulfonamide interpolymer pre 
pared from hexamethylene bis-g-aminocaproic acid and 
hexamethylenediamine, a polyurea” prepared from 
tolylene diisocyanate and hexamethylenediamine and an 
adipie acid/diglycolic acid/hexamethylenediamine nylon. 
In addition to ethylene oxide, propylene oxide, a mixture 
of ethylene oxide and propylene oxide, glycidol, glycidol 
acetate, epichlorohydrin, and ethylene carbonate were 
used as the branching monomer. 

The reaction of cellulose with ethylene oxide yields 
a graft polymer consisting of a cellulose backbone and 
polyethylene oxide branches. 

An interesting method of graft polymerization in 
volves building the branch before the main chain. The 
monomer unit containing the branch has been prepared 
by the sequence of reactions shown below (XXVI). This 


Na 
CH,OCH.CHL.OH + CH,—CH » 
() 
ONa 
CH,00C COOCH 
O(CH.CH.O),CH 
CH.OOC 


w)-methylpolyoxyethylene 2-oxyterephthalate was heated 
with dimethyl terephthalate and ethylene glycol (with a 
trace of lead oxide as catalyst) to form the copolymer 


(Please turn to page 80) 
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JUMBO HEATE 


supertel to: Leominster, this 300TA—12/16 oz. REED, equioped dumbo heater, is 
running a 56-cavity comb mold for National Comb Co. On a similar 24-cavity styrene comb shot weighing 81. 
02., Superior cut cycle time 25% with this machine and increased production by over 1,000 combs per hour. 


Now available on New REEDS... 


JUMBO HEATING CYLINDERS 


This new REED Jumbo, available as optional 
equipment, is the best heating cylinder you 
can get today. Another product of advanced 
Reed-Prentice engineering, the Jumbo is the 
only heater to give you all these advantages: 


Greater capacity — The Jumbo is big, and 
built to handle more material per hour. You’re 
assured of fast, thorough plasticizing with 
close, three-zone temperature control. Shrink- 
fit construction of torpedo means better heat 


transfer, and no drag on fins. 


Faster molding — Yourun heavier shots, fill 
the mold faster, and cut cycle time. The Jumbo 
operates at lower temperatures, helps you re- 
duce curing time in the mold. 


Leakproof construction — REED engineers 
have developed a new, three-piece construction 
for the Jumbo. This means you have only tivo 
seams, and far less chance of leakage than with 
other heating cylinders. 


Easy to clea ‘features make it 
easier to remove, disassemble and clean the 
Jumbo when necessary. With this new REED 
heating cylinder, you lower your heater main- 
tenance. 


Jumbo heaters are available for these REEDS: 

175T (and TL) — 4/6 oz.; 275T — 8/10 0oz.; 
300TA (and TL) — 12/16 oz.; 400 T — 16/20 
oz. For further information, call your Reed- 
Prentice Sales Engineer today. 
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“WE'VE CHOSEN 
REEDS FOR OUR 
REPLACEMENT PROGRAM" 


SAYS JOHN J. BACHNER, 
President of Chicago Molded Products Corp. 


“We focus our efforts on two main objectives — turning out 
superior molded parts and doing it in a way and at a price that 
saves money for our customers. We've built a reputation we're 
proud of on that policy. But we know we couldn't continue to 
do it, nor could we remain one of the country’s top molders, with 
old equipment. That’s why we have a program of planned ma- 
chine replacement. Within the last vear alone we've purchased 
six new REEDS in 4-, 8-, and 12-0z. capacities. These give us 
superior finished products, along with high production and low 
maintenance. Having watched these new REEDS perform for us, 
I don’t see how any molder can satisfy customers today with 
outdated equipment.” 


} This 10-cavity shot of ladies’ shoe heels Missouri Valley Plastics Co., Inc., Kansas City, Mo., uses a 
weighs 24 oz. in acetate. A 300TA— 12/16 175T—4/6 oz. REED, with built-in stuffing arrangement 
| oz. REED equipped with the new Jumbo cy!- and Jumbo cylinder, to mold these auto washing brush 


inder handles this job on a 65-second cycle. parts. The 642 02z., 4-cavity shot is high-impact styrene 
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677 CAMBRIDGE STREET, WORCESTER 4, MASS. 
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Vernll Norwood was born in Somerville, 


in Chemical Engineering at the 


thin film fabrication. 
partment, Junior Chamber of Commerce, Church. 


A Career in Plastics 


Editor's Note: 


The college graduate has been in a rather umque 
position for the last few years. Not infrequently a college 
will have more companies giving employment interviews 
than it has graduates. The technical graduate, in parti- 
cular, is likely to find himself in a good bargaining 


Jive plastics industry is a rapidly expanding portion 
of the chemical industry and is most often used as 
an example of how entirely new fields can spring up in 
a decade and assume important and vital functions in our 
economy. The total production of plastics has risen from 
about 80 million pounds in 1936, to over four billion 
pounds @'1956, an increase of 5000%. In 25 years plastics 
will probably rank in the top four basic materials with 


The Plastics 
Industry 
Has Grown. 
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New Jersey, July 10, 1931. 
He earned his B.S. in Chemical Engineering at M.U.T. in 1953 and his M.S 
University of Michigan, 
three years in the Packaging Division of Bakelite Company, Bound Brook. 
Vew Jersey and has done development work on heat-sealing problems and 
His community activities include Volunteer Fire De 


1954. He spent 


Editor: Ernest P. Moslo 


Verrill Norwood 


position and frequently can parlay his abilities into an 
excellent starting salary. Wise graduates, however, are 
not letting themselves be rushed; and they are asking 
searching questions of industry and of themselves. To 
provide the graduate with general knowledge of the prob- 
lems with which he will be faced, we have asked a recent 
graduate to comment on career opportunities in one in- 
dustry—the plasties industry. (Ernest P. Moslo) 


steel, glass, and wood. This is from materials that were 
little known 20 years ago. 

This potential can be best illustrated by just looking 
up from this page and checking the amount of plastics 
used in the immediate vicinity, and more important, since 
plastics are still in their “infancy”, the places where 
plastics could be used. In 1956, 700 million pounds of vinyl! 
plastics were used in one form or another, and new uses 
are being found for this relatively “old” material every- 
day. 

The production of plastics is expanding enormously. 
Since 1953 more than one-quarter billion dollars has been 
expended by manufacturers for materials and manpower. 
And the yearly expenditure is by no means being lessened. 
The need for chemical engineers, chemists and physicists 
to develop better resins is a crying one. And when the 
development workers improve «a_ product, mechanical, 
electrical, and civil engineers are needea to build the 
equipment and plants in order to put the product “on 
stream”. 


A Round Peg in a Round Hole 


The first man who tried to fit the round peg in the 
square hole wasn’t an incompetent. He was searching— 
and had to learn. Recognizing that many college gra- 
duates, because of limited experience, are very like this 
man in “career desires”, most of the large resin manu- 
facturers offer a training period where the new employee 
can try a little of all types of work. But because of the 
vastness of the business, many of the training programs 
must be conducted entirely inside a particular phase of the 
operations. Here is where the graduate is asked to make 
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nis choice. Will it be research, development, production, o1 
marketing? These four basic components are found in 
almost any business, large or small. They are all inter 
connected and each depends for its existence and value 
on the other three. 


Calling Card and Sliderule—Overalls and 


Fountain Pens 

Probably the longest and most complicated training 
course provided by resin manufacturers is given to the 
sales trainee who will work in the field. Selling plastics 
is a long way from the “knock on any door” techniques 
used in some other industries. The complexities found in 
the composition and fabrication of synthetic resins almost 
dictate that the fieldman be a technically trained indivi- 
dual. The fact that he operates out of reach of reference 
books and experts makes it imperative that he know as 
much about his product and company as _ possible. 

Frequently the field man not only has to sell a 
customer on a brand of resin, but also assist him in utiliz 
ing it most efficiently. Technical bulletins supplied by his 
advertising department provide him and his customer with 
the latest up-to-date data, but they must be interpreted 
for each specific problem and thoroughly understood be 
fore any benefit can be gained from them. Many of the 
larger basic resin manufacturers call their field men 
Technical Representatives or Technical Consultants, and 
they are just that, men who are technically trained in all 
avenues of plastics technology. They supply their com- 
pany’s product to the market, advise customers on usage, 
and assist in fabricating problems so that production may 
be maintained at full capacity; furthermore, they also 
advise their own development and research groups of 
happenings in the field and relay needs for new products 


Test Tubes and Beakers 

Research in the plastics industry is usually working 
years ahead of the actual product being produced and sold 
Our free enterprise system provides the competition that 
makes product improvement and new material discovery 
an absolute necessity, if the company is to maintain its 
position. Direction of the research activities may come 
from the marketing men, who see the need for a new 
product, or from the development work. which on occasion 
has actually created new substances. The research people 
may know from pure theory that a certain polymerization 
possesses properties very much in demand. They must 
then transpose the theory into a working process that will 
produce a product worth offering for sale. Seldom does 
the research group forget that its work and experimenta 
tion is made possible by the other three phases of their 
business, nor are they allowed to forget that without re 
search the company’s competitive position would deterio 
rate. 


Supply and Search 

The Development Group has a two-fold purpose. First, 
they must take the work the research people have done 
in a test tube and greatly multiply it into a giant plant 
capable of producing the substance in commercial quanti 
ties. Difficult at best, it is sometimes impossible. 

Second, plastics already on the market are continually 
tested and modified to improve general properties or 
tailored to specific uses. For example, a problem arose 
when high speed automatic molding techniques were 
used for the manufacture of phenolic components and 
parts, The existing compounds would simply not cure fast 
enough to make full use of the automatic machinery. After 
many trials and much laboratory work, a new fast cure 
phenolic compound has been developed that will allow 
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consider carefully 
the opportunities 
in all four 

work areas. 


the automatic machines to run at full speed, Advanced 
technology developed the automatic machines and advan 
ced development work adapted an existing product for 
use with them. The field personnel are a chief source of 
new ideas for development work, and the development 
personnel must keep in close touch with both the produce 
tion and research phase of manufacturing in order to 


provide new products and processes. 


On Stream, Continuously, Efficiently 

The most obvious phase of manufacturing is the 
actual production of the product. 

In order that the essential development work and the 
research work can continue, a product must be maintained 
and the plant and equipment kept in top condition 
Deliveries must be scheduled and shipped faithfully or 
the field personnel could not maintain the company’s 
sales position. Much of the information utilized by the 
development phase is gleaned from actual production and 
many times development will provide methods for more 
efficient production. 

The plastics industry is so new that opportunities in 
production are unlimited. One example of a production 
problem was created by the introduction of vinyl foam 
into the flexible foam market. The foam was being placed 
and cured in batch lots, each piece handled separately. As 
a result of co-operation between development and produce 
tion, a process was developed whereby vinyl foam can now 
be produced in a continuous, never-ending slab. 

Much of the administrative and supervisory work that 
is offered by a manufacturer falls under the production 
category, as do specialty fields like industrial relations, 
industrial safety, and personnel relations 


A World of Opportunity in A World 
of Plastics 


Plastics is a booming business and will continue t: 
grow. Of the basic materials—steel can be alloyed, glas 
can be tempered, and wood densified, but only when work 
ing with plastics can man actually alter the basie struc 
ture to suit his needs. Plastics did not exist in nature, 
they are man made and man controlled. Opportunitie 
in the plastics industry are without number. A job-seek 
ing college graduate might do well to remember that 
plastics is already a major industry and it is still on the 
ground floor x* 
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Edited by Louis Paggi, Consultant, du Pont de Nemours & Co., Ine. 


Molding Thick Sections 


Louis Paggi 


A thick section cannot be defined 
rigorously by dimensions alone. 
This is so because geometry of the 
part and type of plastic used play a 
very important role in establishing 
the molding conditions or mold design 
which would place an article in the 
category of having thin or thick 
sections. A good basis of comparison 
would be the difference in time re- 
quired to build up back pressure at 
the cavity against the incoming ma- 
terial and thereby control the rate of 
filling of the cavity. If, regardless of 
rate of filling, the material dams up 
directly in front of the gate, and the 
pressure required to fill the cavity is 
high, the article may be considered as 
belonging in the thin section category. 
If at a high rate of filling of the 
mold the material jets into the cavity 
with iittle resistance to flow it may 
he considered as having thick sections. 

Figure 1 shows two methods of gat- 
ing the same part. In Figure 1 (a) the 
part is gated so that the material 
entering the cavity flows across the 
smaller dimension and immediately 
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forms a dam in front of the gate. 
With this type of gate, the rate of fill- 
ing is controlled, therefore the mold- 
ing conditions will not be difficult to 
adjust. When the article is gated as 
shown in Figure 1 (b) molding condi- 
tions required for heavy sections will 
apply. 

Turbulent flow into any cavity 
regardless of design—is not desirable 
because it generally results in sur- 
face defects as well as erratic distri- 
bution of stresses. When an article 
having thin sections is molded, the 
material entering the cavity hugs the 
cavity walls thus building up back 
pressure permitting a controlled uni- 
form rate of fill. This desirable condi- 
tion is absent when molding articles 
with thick sections unless the viscosity 
of the material is high and/or the 
flow into the individual cavity is 
throttled. 

The important 
when molding thick sections are: 

1. Condition of the plastic 

2. Temperature of the plastifying 

cylinder 


variables involved 


Figure |. 

Method of Gating 
will Greatly Affect 
Molding Conditions. 


3. Rate of filling of the mold 
1. Pressure within the cavity 
5. Cyele distribution 

6. Gate design 


Condition of the Material 

At normal rates of mold filling the 
back pressure developed during the 
filling of the cavity is relatively low. 
Thus, there is a sudden drop in pres- 
sure across the gate and small per 
centages of low boiling compounds 
(such as water or solvents) present in 
the molten material may flash into 
vapor at the lower pressure, The gases 
formed will have ample time to ga- 
ther at or near the surface of the 
melt and thus cause surface defects. 
The molding powder used, therefore, 
should be as free of volatile matter as 
it is practical to obtain. On the other 
hand, and depending on the type of 
plastic used, it should not be over- 
dried to the point where desirable 
plasticizer is lost and degradation 


temperature. 
Temperature of the Plasticizing 
Cylinder 

Because of the need for a_ high 
viscosity melt and for building up re- 
sistance to flow within the cavity, the 
temperature of the shot zone of the 
plastifying cylinder will in most cases 
be relatively low. In order to elimi- 
nate sink marks and internal voids 


‘it will be necessary to build up high 


cavity pressure. These requirements 
make it important to have a high pres- 
sure at the entrance to the mold. 
Therefore, the pressure loss within the 
cylinder must be held to a minimum. 
This means operating with a rear 
cylinder temperature considerably 
higher than the shot zone temperature 
to reduce pressure drop as the melt 
moves toward the front of the cylin- 
der. A difference of 100°F, between 
the front and rear zones of the 
cylinder is quite common. 

Rate of Filling of the Mold 

The rate of filling will vary with 
the problem at hand. For example, 
with certain materials the viscosity 
of the melt is not greatly affected by 
changes in temperature. When mold- 
ing with these materials it may be 
necessary to build up back pressure 
within the cavity by fast injection. 
It may then be necessary to operate 
every zone of the plastifying cylinder 
at a relatively high temperature. If 
burning or charring of the surface be- 
comes a problem, the cavity should be 
provided with generous venting ra 
ther than to attempt to slow down 
the filling rate. 

With high viscosity melt the rate of 
filling should be slow and steady. The 
exact rate of filling for any job will 
be determined by the appearance of 
the surface of the molded article. If 
the surface of the article shows evi- 
dence of turbulent flow into the ca 
vity the rate of filling is too fast. 
If, on the other hand, the surface 

(Please turn to page 50) 
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anufacturers of colored ex- 
truded polyethylene products 
have strong incentives for adding the 
necessary coloring agents during their 
processing rather than purchase color- 
ed resin. Colored resin, in small lots, 
may sell at a $.25 per pound premium 
above the cost of natural resin and up 
to a $.09 premium in large lots. The 
storage and rapid delivery of many 
colored resins involves supply diffi 
culties which do not arise when using 
the natural resin plus suitable pig- 
mentation. The present sales pattern 
reflects this situation and many resin 
suppliers do not sell colored resin, 
There are colorant suppliers able to 
service organizations who do their 
own coloring but cannot justify their 
own color matching facilities and per 
sonnel. These suppliers do the re 
quired color matching and pigment 
processing; selling either in bulk or 
in preweighed units suitable for in- 
corporation with a given weight of 
resin. 


Pigments Are Used 

Pigments are used almost exclu- 
sively in polyethylene because dyes 
are not compatible and exude to the 
surface. The pigment requirements 
for extrusion do not differ greatly 
from those involved in injection mold 
ing but the incorporation of the colo 
rants with the resin presents some 
what different problems. Applicable 
techniques will be discussed below. 

To understand the reasons why cer- 
tain coloring techniques have been de- 
veloped, the measures of product 
quality need to be discussed _ briefly. 
Good quality will be defined here as 
pigmentation which has been suspend 
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ed in the end product in a_ finely 
divided state and has been uniformly 
distributed throughout. This indefinite 
qualitative standard has to be further 
defined either quantitatively or by 
comparison with reference samples 
for each specific application. How- 
ever, it serves to illustrate the two 
quality parameters which generally 
govern. These are: (1) pigment di- 
spersion (referring to final pigment 
particle size) and (2) uniformity of 
pigment distribution throughout the 
extrudate, 


To Obtain Quality 

To obtain requisite quality, variants 
of two conventional coloring systems 
are employed. The first system is 
broadly called dry coloring and con- 
sists essentially of tumbling the dry 
pigments with the natural pellets in a 
drum or suitable container, The pig 
ment supplier may have pretreated 
the pigments with special oil or 
waxes to give some adhesive quality 
to the powder to keep it from dust- 
ing off the pellets. The pigments may 
also have been passed through some 
grinding process to reduce pigment 
agglomerates. In 
supplier may recommend pretumbling 
the pellets with a special liquid for 
purposes of improving adhesion. 

The second system involves mixing 
the pigments with a small amount of 
natural resin in a Banbury, in an ex- 
truder, or on a roll mill, producing 
an intermediate product designated 
as color concentrate. With this system 
the pigment is thoroughly dispersed 
and fixed in the resin, effectively 
eliminating the dusting problem and 
preventing reagglomeration of the 


some cases, the 


pigment particles in later processing 
The concentrate systems are usually 
arranged to employ 2 to 6° concen 
trate in the final mix. Color concen 
trates cost roughly about twice as 
much as dry pigments for equal 
colorant content except where the pig 
ments used are particularly expensive 


For Extrusion 


For the extrusion of natural polye 
thylene a certain minimum amount of 
mechanical work and mixing must be 
done by the screw to obtain a fully 
melted and homogeneous extrudate 
In order to extrude with dry colors on 
concentrates and obtain acceptable 
quality, the amount of work and mix 
ing must be increased, This becomes 
apparent when one considers the com 
position of the feed, Relatively large 
pieces of polyethylene (pellets) are 
covered with a fine pigment (in the 
case of dry colors) or mixed with 
pellets containing a concentration of 
pigment (in the case of concentrates) 
In either case, the resin feed must 
now be mixed until the pigment is 
uniformly distributed through — the 
molten mass. 

The major factor influencing mix 
ing in the extrusion system is the 
screw, The best screw designs found 
to date are the conventional polyethy 
lene screws being supplied as stand 
ard designs by the major extrude) 
manufacturers or those Incorporating 
“Dulmage” sections. 


Use of Back Pressure 

The mixing performance of the 
screw will improve with increased 
back pressure such as may be obtain 
ed by varying screen packs or in 
creasing die restriction. However, 
there is a limit to how far one can go 
in this direction. A 100 mesh screen 
will pass most pigments, but high eon 
centrations of titanium dioxide will 
quickly clog it. Screens finer than 100 
mesh will start clogging with other 
pigments and with contaminants. 

ixtruder operating conditions used 
for natural extrusion are generally 
satisfactory for color extrusion, Ex 
truder size also plays an important 
role in mixing the molten resin. 
Large diameter screws with the long 
barrel lengths provide high shear 
rates and a long mixing path, Both 
of these are assets. In one series of 
experiments a “standard” polyethy 
lene screw in a 2!'2” extruder did not 
yield sufficient mixing to produce a 
satisfactorily uniform distribution, 
but the same screw design in a 6 
extruder under comparable operating 
conditions, did, 

In cases where an extruder with 
a desirable screw design does not per 
form adequately, there are additional 
aids available. Several extruder manu 
facturers have marketed mixing de 
vices which attach to the front of the 
extruder, Tests on some of them have 
proven their utility. The devices are 
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Molding Cycles... 
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shows reticulation and poor welding, 
the rate of filling is too slow 
Pressure Within the Cavity. 

The greater the mass of an articl 
the greater will be the total shrink 
age, therefore, surface distortion of 
a thick section will be more pro- 
nounced than that of a thin section 
when both are injection molded under 
identical cavity pressures. It is quite 
obvious that the cavity pressure de- 
veloped during the molding of thick 
sections must be high. This often 
presents a problem with flashing un- 
less the cavities are well supported 
and the clamp foree provides at least 
five tons per square inch of pro- 
jected shot area. The flashing can be 
controlled by the use of dual pumps, 
with individual pressure adjustment, 
fed to the injection cylinder, This 
system employs a low pressure pump 
to fill the mold, then, after a_pre- 
letermined time the high pressure 
pump is brought into service by means 
of a timer. The delay in using the 
high pressure pump permits a hard 
shell to form around the article before 
the high pressure is reached, thus 
preventing flashing. 


Cycle Distribution 

In order to achieve effective cool- 
ing, it is necessary that good contact 
between the plastic and the cavity 
surface be maintained, Therefore, it 
is desirable to distribute time with the 
greatest percentage of cycle applied to 
pressure on the material. This dis- 
tribution may occasionally result in 
ejection difficulties. When this occurs, 
it is advisable to consider slight mold 
alterations such as addition of or re- 
moval of under-cuts, increasing draft 
angles, altering gate design, draw 
polishing, ete., rather than to sacrifice 
cycle time or quality of the part. 


Gate Design 
A common error in the gating of 
thick sections is to make the gates too 
large. This is done with two objects 
in mind, namely: 
1. To maintain pressure on the ma- 
terial and thus reduce the shrink- 
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age which causes surface sinking 

or internal voids. 

2. To cause the material to hug the 
cavity walls during filling of the 
cavity and thus avoid surface knit 
lines or fold marks. 

Both of the above are valid reasons 
for large gates, but while they elimi- 
nate some problems, they also tend to 
introduce others. Chief among these 
is the tendency to reduce the back 
pressure in the runner system to the 
extent that control over the filling of 
the individual cavities is lost. Controll- 
ed filling of cavities with large gates 
can be maintained by the use of a 
restriction between each cavity and 
the branch runner feeding it. The 
tab gate as shown in Figure 2 is such 
a restriction. If the volume of the 
cavity is large the gate to the tab 
may be wide and thin. Failure to pro- 
vide a thin gate to the tab will result 
in loss of back pressure in the runner 
system, poor blending of material and 
a high degree of stressing at the 
region of the gate. 

The following tabulation is given 
to assist the molder in locating the 
source of common trouble when mold- 
ing thick sections. 


Problem and Probable Cause 


Internal voids and sink marks— 
Pressure transmitted to the cavity too 
low. Ram forward time too short. 
Wrong type of gate. Material tem- 
perature too high. Rate of filling too 
fast. 

Surface fold marks—Filling rate too 
fast. Insufficient radius at the outlet 
of the gate. Gate at junction to the 
cavity too small or in wrong position. 

Surface reticulation—Material too 
cold. Filling rate too slow. Mold 
temperature too low. 


Knit Lines—Caused by insufficient 
back pressure against the melt enter- 
ing the cavity. Back pressure in the 
cavity can be increased by: fast injec- 
tion against compressed air in the 
cavity, lower material temperature or 
reducing the thickness of the article. 
High mold temperature and high 
cavity pressure are also beneficial.® *® 


Figure 2. 

The Conventional 
Heavy Gate 
and the 


Tab Gate. 
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extensions of the extruders and con- 
tain various types of gear like ele 
ments, transverse to the flow stream, 
driven by the extruder screw through 
suitable adaptors. Their use will gene- 
rally provide substantial improvement 
in distribution and under some cir 
cumstances may even provide help in 
dispersion. 

Dry colors and color concentrates 
do not produce extruded products of 
identical quality when given equi- 
valent extrusion processing, The con- 
centrates, wherein the pigment is 
predispersed by thorough shearing 
during manufacture, yield a higher 
quality dispersion in the end product. 
Dry colors, which are either not pro- 
cessed to break down pigment agglo- 
merates or only partially so processed, 
are less satisfactory in this regard. 
Dry coloring may not yield the same 
color value as the concentrate route 
for equal pigment content for this 
reason. 

Dispersion is generally a function 
of the state of the pigment prior to 
extrusion. Only under special circum- 
stances can improvements in_ this 
parameter be obtained during the ex- 
trusion process. On the other hand, 
pigment distribution is primarily a 
function of extrusion processing, i.e., 
degree of mixing by the screw, a mix- 
ing head, regardless of pigment 
source, 

The use of dry colors or concen- 
trates depends on both quality and 
cost considerations. The dry colors 
tend to give poorer dispersions and 
usually involve a dusting problem, 
but they are relatively inexpensive. 
Color concentrates are preferred 
where quality governs but their cost 
reflects the additional service required 
to put the pigmentation in a desirable 
state. 


Needed—Book Reviewers 

Books about plastics come out 
every month, and most of them are 
sent by the publishers to the SPE 
Journal for review. 

If you’d like to write one or two re- 
views a year, we will send the books 
to you. The nice part is that the re- 
viewer gets to keep the books he re 
views! 

When you write, let us know your 
field; type of plastics, whether chem- 
istry or engineering, mathematics, 
molding, extrusion, general or the 
like. 

SPE Journal, Security Bank Bldg., 
Athens, Ohio. 


The Spanish plastics industry is de- 
scribed in a mimeographed publica- 
tion of 33 pages, telling of the plas- 
tics organization, publications, manu- 
facturers and the like. The “Boletin 
de Informacion” is available from 
Centro Espanol de Plasticos, Corcega 
300, Barcelona, Spain. 
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MARLEX SALES SERVICE LABORATORY 


This new Sales Service Lab in Bartles- 
ville is completely equipped with 
latest processing machinery and re- 
search apparatus. Phillips experienced 
technical service staff will assist you in 
developing new products and pro- 
cesses using MARLEX plastics. Please 
make arrangements through your 
MARLEX sales service representative. 


Makes Tough, 


Colorful 


Here is a brand new cordage material that is 
stimulating the interest of rope users every- 
where! Filaments made from MARLEX 50 
have a tensile strength varying from 50,000 
to as high as 150,000 psi, according to dia- 
meter and draw-down. 


MARLEX S0polyethylene ts a high-modulus 
material that produces filaments with excellent 
tenacity, superior resistance to moisture and 
chemicals, along with /ow-temperature flexi- 
bility. Applications are many and _ varied 

from surgeons’ sutures to tugboat hawsers. 


Don't delay get in touch with your 
MARLEX sales representative today. Ask him 
to demonstrate for you the advantages of this 
amazing new low-cost material. 


Rope made from this revolutionary 
new polyethylene actually floats .. . 
does not absorb water! Thus, there is no 
swelling and consequent strand struc- 
ture deformation when used in marine 
and other outdoor applications. 
Strength, endurance, heat resistance 
and light weight of MARLEX 50 rope 
will add to its popularity. 


*MARLEX is a trademark for the Phillips family of olefin polymers 


Filament spinning section at the 
Sales Service Lab, where MARLEX 
plastics specialists are constantly eval- 
uating new manufacturing techniques 
and applications for MARLEX 50 fila- 
ments. They have discovered that fila- 
ment elongation of this new plastic can 
be varied by orientation during process- 
ing from 5°, to 30%, adding greatly 
to its versatility as a material. 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 
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TOMORROW'S PRODUCTS TODAY...THROUGH ENJAY PETROCHEMICALS 
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Basic raw materials for VINYLS 
that wipe clean new seconds! 


One of the most popular features of the new cars is their easy-to-clean vinyl upholstery. 
More and more, manufacturers of the plasticizers used in hundreds of new vinyl 
products are depending upon Enjay Isooctyl and Decyl Alcohols to assure superior 
results in formulation. 


If you need technical help in the application or use of any Enjay petrochemical, you 
can get experienced guidance from Enjay. The modern, well-equipped Enjay Laboratories 
have recently been expanded and are at your service. Call or write for more information. 


Enjay offers a widely diversified line of petrochemicals for industry: 


ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; OIL & FUEL Pioneer in 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation Inhibitors; CHEMICAL RAW MATERIALS: : 
Olefins, Diolefins, Aromaties; ENJAY BUTYL RUBBER & VISTANEX. Petrochemicals 


ENJAY COMPANY, INC., 15 Ww. 51st STREET, NEW YORK 19, N. Y. Akron, Boston, Chicago, Detroit, Los Angeles, New Orleans, Tuls«# 
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“The objects of the Society shall be to pro- 
mote in all lawful ways the Arts, Sciences, 
and Engineering Practices and Standards 


The “Open” Constitution 


One group feels that the Constitution should be 
a rather open document which outlines the aims 
and purposes of the Society, and gives a general 
guide as to the handling and coordination of the 
various parts. This way of thinking would give the 
National Council and Local Sections a great deal of 


connected with the utilization of plastics.” 


Constitution and By-Laws 


Your present National Constitution and By-Laws 
Committee has been working for over a year in an 
effort to accomplish several objectives in the re 
writing of the Constitution and By-Laws, Some of 
these objectives are: 

1. Bringing up to date all sections 
2. Rewrite where necessary to cover work now 

being undertaken or to clarify situations that 
have arisen in recent years. 

3. Clarify the intent and meaning where the in 

tent is now obscure. 

Any growing and expanding organization, such 
as the Society of Plastics Engineers, needs a good 
guide which clearly sets forth the goals, ideals and 
purposes of the organization, Our Constitution serves 
to keep the entire program of the Society in focus 
so that no one part is accented at the expense of 
some other part that may be equally important. Far 
sightedness of our founding fathers is certainly 
evident in the Constitution and By-Laws then writ- 


ten. 


Divergent Opinions 


One of the difficulties in editing or rewriting a 
vehicle such as our Constitution comes from the 
wide divergence of thought concerning just what it 
should be, One of our first committee tasks was to 
review all the minutes of the past several years 
and abstract from them any item that concerned 
in any way the Constitution or By-Laws, These 
items varied from ideas that were proposed and 
dropped, to entire sections which had been proposed 
for changes. Several Local Sections of the Society 
have submitted drafts of proposed revisions, These 
are all being considered as a part of the whole so 
that when the task is finished, it should not be 
necessary to spend valuable time at each National 
Council meeting discussing whether or not. the 
“Rules of the Game” should be changed. 
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latitude in the actions which could be taken to ac 
complish any given objective. This group feels that 
“any course of action is permitted, provided the 
Constitution or By-Laws does not prohibit — the 
action”, 

A different group feels that the Constitution 
should be the open framework of operation and that 
the By-Laws should spell out) in) great detail 
exactly what steps are to be taken and by whom, in 
order to accomplish our various objectives. This way 
of thinking means that we will have a_ rather 
voluminous document in which all phases of the 
operation are clearly and completely defined. This 
group says, in effect: “If the Constitution does not 
specifically provide for a certain action, then it 
cannot be undertaken without changing or modifying 
the Constitution”. 


The Moderate Outlook 


It is the feeling of your present National Con 
stitution and By-Laws Committee that in between 


these two extremes is probably the correct path to a 
follow, However, the looser interpretation first 
mentioned seems to be the one that will make our 
future more certain and more easily obtainable. We 
are trying to develop the finished document into a 
general guide from which can proceed all the 
worthwhile things we, as a Society, wish to accom 
plish. The fact that the National Council has 
recently adopted all or parts of Procedure Manuals 
seems to point to the desire to make it easy to 
modify our procedures in line with the circumstances 
that present themselves from time to time, 

January 1958 National Council Meeting is the 
time set for having as many of the important items 
completed as possible. Your committee is consider 
ing the many suggestions and is now in process of 
writing the finished drafts for presentation. 


Arnold Varner 
Wayne I. Pribble 


Committee on 
Constitution and By-Lau 


Fifty three 


| 
| 


P.A.G. Organization 


Plastics in Electrical Insulation 
The proposed scope of the entire Professional Activi 

ties Group on Electrical Insulation is as follows: 

|. There is a need in the plastics industry for an 

organization to obtain and disseminate knowledge 

in the special field of plastics used in electrical 
insulation. 

2. There is a need in the electrical industry for more 
complete and reliable data on the processing and 
application of plastic insulation. 

4. Since we are a group representing a plastics en- 
gineering society, we should concern ourselves 
primarily with organic plastics used in electrical 
insulation, 

1. Electrical insulation is more often a composite 
of a number of materials rather than a single 
plastic. Therefore, knowledge should be made 
available on approved, composite plastic electrical 
insulation as well as on basic plastics. 

5. We are not a testing group, therefore, we should 
collaborate with testing organizations to estab- 
lish standard test methods. Only in those cases 
where other testing organizations are not inter- 
ested should we establish specific standard test 
methods, should we so desire, 

6. The main objectives of the P.A.G. on electrical 
insulations are: (these are also the objectives of 
each task group) 

a. To obtain more complete and’ reliable data on 
basic plastics and composite products based 
on plastics used as electrical insulation. 

b. To standardize our test methods on plastics 
and plastie products used as electrical insula- 
tion. 

c. To increase safety and decrease health hazards 
associated with the processing and use of elec- 
trical insulation, 

d. To disseminate information obtained in the 
above three categories and knowledge of gen- 
eral interest on electrical insulation through 
papers and publications, 


P.A.G. Task Group on Fillers 


Scope—The effect of Unoriented Fillers on the Proper- 
ties of Encapsulating Resins. 
This group proposes to arrange all existing data ac- 
cording to the following scheme: 
1. Effect of Fillers on Electrical Properties 
A. Dielectric properties 
B. Insulation properties 
C. Are resistance 
Moisture sensitivity 
il. Effect of fillers on Mechanical Properties 
A. Tensile strength 
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B. Compressive strength 
C. Flexual strength 
D. Impact strength 
Fatigue properties 
Fk. Creep properties 
Ill. Effect of Fillers on Thermal Properties 
A. Thermal stability 
B. Thermal conductivity 
C. Thermal expansion 
IV. Effect of Fillers on Chemical Properties 
A. Weight, volume and strength changes after 
immersion 
B. Stress-corrosion properties 
¥. Properties of Fillers, per se 
A. True density 
B. Coefficient of thermal expansion 
C. Coefficient of thermal conductivity 
D. Specific heat 
E. Hardness 
F. Size and shape of filler particle 
VI. Methods of Mixing Fillers with Resins 
VII. Effect of Precoated Fillers 
It is thought that each entry should give the source, 
date of publication, and a brief description of the work. 
The group is starting on the business of abstracting the 
literature and putting the appropriate numbers in the 
appropriate cubbyholes under the above scheme. We will 
appreciate comments on the proposed scheme, as well as 
leads on sources of information. 
(submitted by H. L. Parry) 


P.A.G. Task Group on Crack Resistance 


Scope—The first effort will be the establishment of stand- 
ard test procedures. The present methods used at 
various labs will be evaluated for (1) reproducibility 
with a lab (2) reproducibility between labs (3) ease 
of use (4) cost of equipment (5) cost of running test 
and (6) correlation with manufacturing information. 

(submitted by L. S. Buchoff) 


P.A.G. Group on Hi-Temperature Encapsulating 


Resins 
Scope—The specific objectives of the Hi-Temp Resin 
Group are 
1. Determine the scope of encapsulating resins (should 
it include potting, casting and impregnating resins ? ) 
2. Define “high-temperature” in relation to encap- 
sulating resins. 
3. Accumulate and classify available technical infor- 
mation. 
4. Standardize and approve test methods 
. Determine (and encourage others to determine) 
unavailable essential technical data. 
6. Disseminate technical information. 
7. Propose (if we think it advantageous) a classifi 
cation of Hi-Temperature encapsulating resins. 
(submitted by Max M. Lee) 
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P.A.G. Group On New Methods of Producing 
Printed Circuits 


Scope—The following is the scope for the SPE Task 
Group on New Methods of Producing Printed Cir 
cuits. 

1) To study available methods of fabrication, includ 
ing the reliability and economics of such processes, 
and descriptive features of printed circuits pro 
duced by these processes. 

2) To consider applications needing improved methods 
or new characteristics or where existing methods 
fall short. 

3) From a basic knowledge of printed circuit proces 
ses and materials as well as the knowledge of the 
properties of other processes and material to re 
commend revisions in fabrication which would tend 
to overcome shortcomings in method existing at 
present. 

(submitted by P. BE. Ritt) 


Plastics in Building 
An initial membership of 16 is selecting its general 
objectives, making a preliminary choice of areas for group 
work, and establishing an agenda for its first annual meet 
ing in January at Detroit. This is being done currently by 
correspondence, but there may be a preliminary discus 
sion and business meeting between now and mid-December. 
By the end of January, the group will have elected per 
manent officers, will be fully organized, and will be in 
full swing. 
(submitted by Lucius Gilman) 


Task Groups of the SPE Professional Activities 
Group on Plastics in Electrical Insulation 
Group—Thermal Expansion and Crack Resistance of 
Eneapsulating Compounds. Chairman—Mr. L, S. Buchoff, 
Electro-Tee Corporation, P.O. 


Group—Dermatitis. Chairman—Mr. D. |. Nitzberg, 


Hoover Electronics Company, 38906 Liberty Heights 


Maryland. 


Avenue, Baltimore 


Group—Fillers. Chairman—Mr. H. L. Parry, She 
Chemical Corporation, Union, New Jersey 

Group—New Methods of Producing Printed Circuits 
Chairman—Mr. P. E. Ritt, Melpar, Ine., 3000 Arlingtor 
Blvd., Falls Church, Virginia. 

Group—Plated Thru Holes, Metallizing Vlasties and 
Printed Components and Conductive Inks. Chairman 
Mr. A. B. Rodriquez, Raytheon Manufacturing Company, 
Research Division, Seyon Building, Waltham, Massachu 
setts. 

Group—Molding Compounds for Encapsulation, Chair 
man—Mr, M. Ross, Milton Ross Metals Company, Davis 
ville Road, Davisville, Pennsylvania. 

Group—FEffect of Environment on Bond Strength 
electrical Properties, and Adhesives, Chairman—Mr. G,. 
Schmitt, St. Regis Paper Company, Panelyte Division, 
Enterprise Avenue, Trenton, New Jersey. 

Group—New Polymers. Chairman—Mr. LL. Spiwak, 
Rogers Corporation, Rogers, Connecticut. 

Group—Chairman PAG, Chairman—Mr. I). 1. Nitzberg 
Hoover Electronics Company, 3906 Liberty Heights Ave 
nue, Baltimore 7, Maryland. 

Group—Vice Chairman PAG. Chairman—Mr. ©, A 
Harper, Materials & Process Engr. .052, Westinghouse 
Electric Corp., Air Arm Division, P.O. Box 746, Baltimore 
3, Maryland. 

Group—Secretary. Chairman—Mr. W. A. Gammel, 
Sr., R-B-M Division, Essex Wire Corporation, 131 Godfrey 
Street, Logansport, Indiana, 


(above list submitted by Dan Nitzberq) 


Box 667, Ormand Beach, Flor- 
ida. 


Group—Protective Coatings 
for Printed Circuitry. Chair- 
man—Mr. E. L. Ditz, Melpar, 
Inc., 3000 Arlington Blvd., Falls 
Church, Virginia. 


Casting 
Potting 
Eneapsulating 
Impregnating 


Plastisols 


Group Title 
l Encapsulating Resins 


Classification of Task Groups 


Examples Applications 


) Polyester Electronic companies 


Solventless Polyurethane Transformers 


Il Varnishes & Coating Resins 


Group—Quality Control in 
Printed Circuit Materials and 
Processing. Chairman—Mr. W. 
A. Gammel, Sr., R-B-M_  Divi- 
sion Essex Wire Corporation, il 
131 Godfrey Street, Logansport, Film 
Indiana. 


Impregnating 
Ponding or Dipping 
Enamels 


Tapes 

Group—Metering, Propor- 
tioning and Processing Methods 
for Encapsulation. Chairman— IV 
Mr. A. L. Kraft, Automatic 
Process Control, 1170 Morris 
Avenue, Union, New Jersey. Printed Circuit 

Group—Hi- Temperature , 
Encapsulating Compounds. 
Chairman—Mr. M. M. Lee, 
General Electric Company, Spe 
cialty Motor Department, 1635 
Broadway, Fort Wayne 2, Indi- 
ana. 


Compression 
Injection 
Extrusion 


Impregnated Fabrics) 


Laminates: Rigid 


) Epoxy Ballasts 
) Silicone Motors 
) Alkyd 
Solutions Phenolic Coils 
) Epoxy Motors: Generators 


Formvar Magnet wire 


Sheet & Film Insulation 


) Mylar Dielectric film for 
Thin capacitors 
Flexible Varnish cambric Ground, layer insulation 


Polyethylene motors, transformers, 


Epoxy glass tape Wrapping coils, cables 


Laminates & Printed Circuits 


Panels 

Printed circuits 
Terminal board 
Washers 


Phenolic-paper 
Epoxy-glass 
Polyester-glass 
Silicone-glass 


Molded & Extruder Plastics 


) Hi-pressure Nylon Coil forms 
Low-pressure Polyethylene Lead wire 
) Silicone rubber Spaghetti tubing 
sleeving connectors 
(above submitted by Max M. Lee) 
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The Fourteenth SPE 


Annual Technical Conference 


January 28-31, 1958 


| The Sheraton-Cadillac Hotel, Detroit 
4 i you ever wondered why some firms se 

more than what you might consider to ‘ec i 
“share” of the market? Many obvious reasons mig 
} mediately come to mind but one important factor is v r- 


tually present in every case. That factor is: KEEPING 
PACE WITH THE INDUSTRY YOU SERVE, The conm- 
pany or individual that makes it a policy to be well 
informed on the latest developments in their industry and 
applies a progressive attitude towards these developments 
is best equipped to meet the demands of the market he 
serves, It is this type of firm that usually has a “backlog” 
of orders while other firms are wondering where the 
business went. 

I can think of no more effective means of KEEPING 
ACE with the plastics industry than attendance at the 
S.P.E.’s forthcoming Annual Technical Conference (AN- 
TEC). The 14th ANTEC will be held in Detroit from 
January 28 through January 31, 1958 with headquarters 
at the Sheraton-Cadillaec Hotel. During these four days 
you will have no less than ONE HUNDRED AND TWO 
specialists on different phases of plastics on hand to report 
TO YOU on the latest technical developments in YOUR 
INDUSTRY. 

Separate technical papers and moderated discussions 
will be presented in the following categories: Radiation & 
Plastics; Epoxy Resins and Embedment; Extrusion; In 
jection Molding; Packaging; Plastic Tooling; Mold De- 
sign; New Materials; Test Methods; Reinforced Plastics; 
\utomotive Applications; Color and Finishing; Foams; 
Compression Molding; Sheet Forming and sessions on 
Education and Rheology. Here is a unique opportunity 
for you and your firm to KEEP PACE with your industry 
by taking advantage of the millions of dollars of research 
and development that went into the papers being pre- 
sented at this conference. 

Another unique feature of this Conference is the fact 
that Detroit is the birthplace of our Society back in the 
early 1940’s. The first Annual Technical Conference was 
held in Detroit back in 1944. Since that time the confer 
ence has met in various cities around the country and the 
attendance has grown from a hundred or so at the first 
meeting to over two thousand in recent years. Naturally 
Detroit, being the Mother City of the S.P.E., has been 


Fifty sia 


"Progress Through Plastics Engineering’ 


Carl H. Whitlock 


lookin rward to this particular National Conference 

preat deal of interest and enthusiasm. The 14th 
.N CEC Committees have gone all out in planning the fin- 
est conference that our membership and guests have ever 
attended, 

One important indication of the enthusiasm is the 
overwhelming response received by the Speakers Com- 
mittee on technical papers to be presented at the Confer- 
ence. The quality and quantity of the papers submitted 
was such that the conference was extended an extra day 
and four concurrent sessions arranged in order to pro- 
vide adequate coverage on every phase of the industry. 
There is no question that the 14th ANTEC will present 
one of the finest technical programs in the history of the 
Society. 

In addition to Tuesday’s annual business luncheon, we 
have arranged for a General Luncheon on Wednesday and 
will hear from one of the automotive industry’s foremost 
engineers, Mr. Charles A. Chayne, Vice President of Gen- 
eral Motors Corp., who will discuss “The Future of Plas 
tics in the Automotive Industry”. Thursday’s banquet 
with a fine program will be preceded by a Cocktail Hour. 

With this top-rate line-up of technical information 
and related activity the 14th ANTEC promises to be a 
record breaker in attendance as well. We cannot impress 
upon you too strongly the advantages of getting your 
advance registration in along with your hotel reservations 
for Monday, January 27th. This will allow’ you ample 
time to get settled in order to take full advantage of the 
program beginning on Tuesday morning with a general 
session on Radiation and Plastics, a subject you cannot 
afford to miss. 

We, in Detroit, are proud to present this 14th ANTEC 
to you and are looking forward to your presence at the 
MAKE A DATE FOR ’58! What’s 
MAKE IT NOW! 


Conference. So. 
more important 


AN 


Carl H. Whitlock 
General Chairman - lith ANTEC 
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Abstracts 


‘Sessions Include the Following Topics . . . 


Radiation and Plastics 

Epoxy Resins and Embedments 
Extrusion 

Injection Molding 

Education Symposium 
Packaging 


Rheology 


Tuesday, January 28, 195s 9:30 to 11:30 a.m 


Radiation and Plastics—I 


Moderator—W. EF. 


Gloor, Hercules Powder Company 


Radioisotopes and Plastics by Dr. Paul C, Aebersold, U.S. 
Atomic Energy Commission 


Radioisotopes provide research workers with a “kit” 
of extremely sensitive and versatile tracer atoms for re 
search, development and process control in the plastics 
industry. As intense sources of radiation they have been 
used by engineers to catalyze reactions, produce cross link 
age, degrade large molecules, and study radiation damage. 
Radioisotopes are being used for gaging thickness, dete) 
mining density of coatings, and a multitude of other 
everyday uses. Radioisotopes from reactors have becom: 


plentiful at low cost. 


The Role of Atomic Radiation in Plastics Science and 
Technology by R. F. Boyer and Robt. MceFedries, The 
Dow Chemical Company 


It is inevitable that the future role of radiation in 
plastics technology will be determined by its ability to 
compete with present techniques. The main factors in 
volved in deciding this future revolve around: 

1. Economics of radiation. 

2. Advantages and disadvantages of radiation com 

pared with conventional chemical methods. 

3. Feasibility, in terms of available sources, radiation 
damage, shielding, uniformity of radiation dose, 
etc. 

This paper presents a critical evaluation of such fac 
tors. The interaction of ionizing radiation with organi 
matter, probable cost and supplies of such radiation, and 
competitive methods are the basis for discussion of poly 
merization, cross-linking and graft copolymerization. 


Accomplishments in Plastics Applications with Radiation 
—United States and Abroad by J. R. Stirrat, A. Miller, 
and Lawton, General Electric Company 


This paper deals with commercially available irradiat 
ed plastic products, their properties and applications, Radi 
ation chemistry of polyethylene is reviewed to provide a 
better understanding of the unique technical effects which 
have been achieved. Translation of technical effects into 
products designed to meet specific market requirement 
is covered along with the benefits resulting from. the 


application of these products. 
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Plastics Tooling 
Mold Design 
New Materials 
Test Methods 


Sheet Forming 


of Conference Papers 


Reinforced Plastics 
Automotive Uses 


Color and Finishing 


Foams 
Compression Molding 


fuesday, January 2S, 195s to 4:00 pom 


Radiation and Plastics—ll 


Moderator—R. F. Boyer, The Dow Chemical Company 


lonizing Radiation by A. John Gale, High Voltage Engin 
ering Corporation 


Operation of a Radiation Facility by J. W. Ranftl, X-Ray 
Department, General Electric Company 


Technical advances in the use of radiation to treat 
plastic materials and the development of irradiation 
equipment capable of handling production quantities of 
material have resulted in commercial application and the 
sale of irradiated plastic products. An increasing amount 
of future application in the industry is assured by the 
relatively low unit processing cost made possible by 
equipment available today. 

The irradiation process, though certainly different 
from others such as extrusion and molding, is not com 
plex and can be used with such processes in the fabrica 
tion of plastic materials 
The Irradiation of a Molded Article by R. G. 

The B. F. Goodrich Company 


Bauman, 


Vuleanization or curing of molded rubber goods ean 
be accomplished through the use of nuclear radiation 
This technique avoids the use of all vuleanizing agents, 
accelerators, retarders, and heat. It provides finished 
rubber goods with aging properties superior to conven 
tional cures, 

In order to study the engineering practicability of 
radiation curing, a conventional 7.60-15 passenger car tir 
was radiation cured, This is the largest commercial item 
ever to be radiation processed to this date. This tire 
Was successfully vulcanized using gamma radiation from 
twenty fuel elements from the Materials Testing Reactor 
at the National Reactor Testing Station at Arco, Idaho 


Graft Copolymerization on Polyethylene by H. G. Ham 
mon, Battelle Memorial Institute 


Graft copolymerization is a means of tailor-making 
a polymer molecule so as to incorporate desired properties 
Preformed plastic materials, such as films, fibers, and 
thin sheet, may be modified by radiation-induced graft 
polymerization. A new type of X-ray tube provides a 
source of high-intensity radiation ideally suited for thi: 
purpose. The necessary equipment may be readily instal] 
ed by most plastic fabricators due to minimal installation 


and shielding requirements, 
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Puesday, January 28, 195s 2:00 to 4:00 p.m 


Epoxy Resins and Embedment 


Moderator--C. A. Harper, Westinghouse Electric Corp. 


Characteristics of Flexible Epoxy Resins by W. J. Belanger 
ind H. C, Klassen, Jones-Dabney Co. 


The object of this paper is to present physical and 
electrical property data on four systems capable of pro 
ducing cured epoxide resins having a wide range of 
flexibility. 

As the degree of flexibility of the cured epoxy resins 
was increased, the hardness of the cured resin decreased 
and the impact strength and thermal shock resistance in 
creased accordingly. In general, the effect of increased 
flexibility is to decrease the electrical properties both at 
room temperature and elevated temperature. 

Strain Gauge Evaluation of Casting Resins by R, N. 

Sampson and J, P. Lesnick, Westinghouse Electric 


A new evaluation technique has been developed to 
investigate the effects of the factors which stress cast- 
ing resins. The method employs a strain sensing element 
containing tiny wire-bonded laminates called strain 
gauges. Information has been obtained on the differences 
between rigid and flexible casting formulations, the ef 
fects of changes in the curing cycles. In addition, informa 
tion can be obtained on the stresses caused by resin 
polymerization, and the effects of various fillers, harden- 
ers, and resin combinations. 

This test method yields quantitative results, The stress 
information obtained can be used to compare different 
potting compounds or to determine the results of a varia 
tion in composition in one particular compound. 


Material Handling of Epoxy and Polyester Resins by W. 
\. Gammel, Sr., R-B-M Division, Essex Wire Corp. 


Heat Resistant Epoxy Resin Systems by J. E. Carey and 

I. C, Hopper, Shell Chemical Corporation 

\ discussion of the strength and aging properties of 
i new, highly functional epoxy resin is presented. In 
laminates reinforced with 181 glass fabric, it retains 
10,000 psi flexural strength at 500°F after 200 hours at 
this temperature. Its properties are compared to those of 
well-known commercial epoxy resins cured with several 
curing agents. 


luesday, January 28, 195s 2:00 to 4:30 p.m. 


Extrusion—l 


Moderator—A. A. Kaufman, Prodex Corporation 


Beta Gauge Measurement and Control of Plastic Thickness 
and Area Weight by G. L. Doering, Industrial Nu- 
cleonics 
The increasing use of thin plastic film has emphasized 

the need for a more accurate measurement of weight per 

unit area, The extrusion—lamination process presents 
some unique measurement problems. The measurement 
requirements for blown bi-oriented films differ from those 
of the sheet die process, 

This talk discusses the application of nucleonic equip 
ment on the different extrusion processes, 

Measurement accuracy can be 5 millionths of an 


inch in some applications. 


Fifty eight 


The Effect of Relative Channel Depth and Curvature on 
Screw Extruder Pumping Capacity by P. H. Squires, 
Ek. I. du Pont de Nemours & Company 


The basic theory of isothermal screw extrusion has in 
the past been presented in two forms: The two-dimen- 
sional or so-called “exact” theory in which the edge ef- 
fects of the flight faces are taken into account, and the 
one-dimensional or so-called “simplified” theory in which 
these flight edge effects are neglected and which is 
therefore limited in application to screws of relatively 
shallow depth. 

A method for presenting the two-dimensional theory 
has been developed wherein the resulting working equa 
tions are essentially as convenient and easy-to-use as those 
resulting from the one-dimensional theory. Application of 
the theory is extended to include partially empty screws 
(such as extractor screws). 


Power and Heat Energy Relations in Polyethylene Extru- 
sion by B. H. Maddock, Bakelite Company 


Extrusion Theory by L. F. Street, Welding Engineers, and 
Hugh M. Hulburt and Dr, Stanley Katz of American 
Cyanamid Company 


fuesday, January 28, 195s 2:00 to 4:00 p.m 


Injection Molding—! 


Moderator—Wm. J. Gobeille, American Motors Corp. 


Injection Molding of Large Sections by M. Silovich, Evart 
Products Company 


In the last five years injection molding has seen new 
concepts enter into the field of large section molding, 
mainly high speed injection, positive volumetric material 
displacement, and the hot runner with multiple gates. 

These new techniques of molding are being employed 
by only a few molders because there are a limited number 
of large machines. Development of large panel molding 
techniques lagged because of the rapid growth of vacuum 
and other forming methods for uniform wall large panels. 


Conical Heat Chamber by R. T. Wheeler, Crown Cork & 
Seal Company 


A new style of heat chamber has been developed for 
use in injection molding presses. This chamber is 
conical, and has several advantages over standard heat 
chambers. It was designed primarily for molding rigid 
polyvinyl chloride. Having worked successfully for vinyl, 
it was used in molding polystyrene and polyethylene. 

Drops in pressure need up to 37.2% were realized 
when molding rigid polyvinyl chloride, and up to 52.4% in 
molding polystyrene. 


Preplastification for Injection Moulding by FE. Gaspar and 
M. G. Munns, The Projectile & Engineering Company, 
England 
This paper presents an analysis of the major process 

variables in injection molding and the effect that these 

variables have upon the quality of molded parts. 

The inherent limitations in the single-stage orthodox 
injection molding machine which prevent a precise control 
of the variables being obtained are discussed. 


Forming of Aerosol Containers of ‘Zytel’ Nylon Resin by J. 
B. Patton and R. M. Bonner, E. I. du Pont. 
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Puesday, January 28, 195s S:00 to 9:50 p.m 


Education 


Moderator—R. C, Bartlett, Natvar Corporation 
Theme: SPONSORED RESEARCH IN PLASTICS 
This will be a panel discussion on the following subjects: 
Industrial View 
Governmental View 
University’s View 
Research Institute’s View 


Wednesday, January 249, 195s 9:00 to acm 
Packaging 


Moderator—Dr. M. J. deVietien, Paper Package Company 


High Density Polyethylene Film for the Packaging Indus- 
try by L. F. Swee., W. R. Grace & Co. 


Health Safety of Plastics Used in Food Packaging and 
Housewares by D. D. MecCollister and W. J. Sauber, 
The Dow Chemical Company 


In order to determine suitability for intended uses, 
a manufacturer must assure himself of sufficient know! 
edge of the chemical, physical and physiological properties 
of his product. Specifically, plastics for food packaging 
and housewares must be evaluated for safety from the 
public health aspect. 

“Health Safety” may be defined as the practical 
certainty that no harm will result from a substance in a 
proposed quantity and manner of use. Two basic ques 
tions must be answered, In what amounts, if any, may 
the components of the plastic formulation occur in the 
packaged food? Is there a public health problem indicated 
by whatever amounts may be found? 

Many plastic formulations have been studied suf- 
ficiently to be judged safe, or “suitable”. Problems in 
promoting new products sometimes appear formidable. 


End-Use Correlation of Styrene Container Testing by B. 
Nathanson, Monsanto Chemical Company 


Within the past few years, the employment of styrene 
type materials in containers has taken a firm foothold in 
the packaging industry. Many field quality problems have 
arisen, however, which previously had been solved by trial 
and-error methods. Now testing methods are available 
which can better define and correlate the many end-use 
characteristics and empirical testing methods used in the 
field by the customer. 

Correlation with shock impact at room and freezer 
temperatures for containers, correlation with flexing 
while empty (for drinking cups)—all of these, together 
with other criteria, can now be translated from empirical 
judgment to that of definitive grading by numbers. 
Oriented Polystyrene Film by FF. C. Dulmage, The Dow 

Chemical Company 

This article briefly covers the history of the develop 
ment of oriented polystyrene film. 

Properties are compared with those of cellulose ace 
tate and cellophane. Cost comparisons are also given on 
an area per dollar basis, showing its competitive position 

The effects of orientation on polystyrene film are 
described over a wide range. A graphic discussion dwells 
on the ideal orientation area with respect to a fixed set 
of conditions. 
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Wednesday. January 29, 1958 9:00 to acm 


Plastic Tooling 


Moderator—-F. Lyijynen, Chrysler Corporation 
Plastics as Used for Tooling Aids in the Stamping Industry 
by Ek. Ruddiman, Ford Motor Company 


This paper shares the experiences of the author in 
the use of thermosetting plastic materials in a modern 
stamping plant in the automotive field, 

The author points out that the use of plastics in the 
construction of tools other than dies can win back the 
favor that may have been lost due early failures in plastic 
die building. While it may be true that these failures re 
sulted from the misuse and misunderstanding of physical 
limitations of plastics, some managers have been inclined 
to reject these materials in any and all forms, That the 
field of plastic tooling is much broader than dies, is shown 
by reviewing the construction of such supplementary tool 
ing’ as: models, spotting masters, development dies, check 
ing fixtures and drilling fixtures, 


Aircraft Tooling with Plastics by R. H. Voss, Warren 
Plastics and Engineering 
Background 
(a) First use of plastic tooling in industry. 
(b) Current extensive use of plastic tooling 
2. Materials Advancements 
(a) Phenolics, (b) Polyesters, (¢) High-heat epoxy 
3. Tooling Applications 
(a) Mock ups 
1. Temporary, 2. Permanent 
(b) Fixtures 
1. Marking and drill templates. 
(c) Dies 
1. Stretch, 2. Drop hammer, 3. Draw dies 
1. Progress and accomplishments 
(a) Production dies, (b) Foreign countries and 
other industries applications of plastic tool 


ing. 


Ilastics Application in the Foundry by W. R. Weaver, 

Modern Pattern & Plastics 

Plastics for years have proven to be an intregal part 
of foundry operation particularly in sand binder applica 
tions. The advent of epoxy resins has now opened up a 
related field in foundry pattern applications. Heretofore 
patterns have been manufactured of wood and = metal 
depending on production requirements, Plastic patterns are 
now proving adequate in small and medium production 
runs at a reduced cost to the foundry. Applications, ad 
vantages, disadvantages, and manufacturing techniques 
will be covered in some detail, 


Plastics in the Metal Working Industry by G. M. Rice 
Ren 
Reaction to the word “plastics” is varied, To some, 
plastics means a magic universal material with practically 
no limitations—to others it is an inferior substitute for 
metal. Both extremes are widely prevalent, equally wrong, 
and the source of much of the industry’s growing pains 
The outstanding advantage of plastics is that they 
can be cast or molded with inexpensive tools, and with a 
minimum of time and labor to close dimensional toler 
ances with little or no machining or spotting. 
Reinforced plastics have made possible the develop 
ment of new tools for the automotive, aircraft, appliance 


and entire tooling industry 
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1958 9:00 to 11:30 a.m. 


january 29, 


\ednesday. 


Mold Design—| 


Detroit Mold Engineering 
Machining Practices in Mold Making by EF. J. Krabacher 


ind P. A. Ropp, Cincinnati Milling Machine Company 


Moderator—L. J. Morrison, 


Reducing Mold Costs and Improving Quality Through 


Planning Methods by Wm. D. Evans 


Mold costs are one of the basic expenses of the plas 
ties molding industries. These costs are principally expendi 
tures for skilled labor, The utilization of skilled labor is a 
susceptible to the 
This 


engineering methods for the more effective use of skilled 


management problem application of 


engineering methods. paper deals with proven 
moldmakers 

The paper relates primarily to how molds are built. 
Improvement in quality by technical methods of precision, 
by reducing opportunities for errors through processing 
methods, and by providing a system of measuring dimen 
machine and for checking 


ions for the operator to cut 


his work 


The Theory and Study of Proper Mold Design for High 
Density Polyethylene by A. Spaak, W. R. Grace & Co. 


Due to the molecular structure of linear type polye 
market, it has be 
important 


now being introduced on the 
that mold 
mold a quality 
polyethylene’s 
crystallinity and high vis 
design. 
temperature 


hy levme 


come evident proper design is 


properly to high complex commercial 


product. Linear sharp crystallization 


temperature, high degree of 


cosity has required well engineered mold 


We will 
within the molds, the design of sprue, runners, 


discuss the design of proper 
control 


and gate systems and discuss the necessity of high cubical 


displacement of the plastic material into a cavity when 
molding thin section parts, 
This paper will show examples of laboratory work 


conducted which has improved warpage, shrinkage and 


flow conditions. 
Mold Polishing by A. W. Logozzo, The Nutmeg Chrome 


Cor poration 


Wednesday, January 29, 1958 9:00 to 11:30 a.m. 


New Materials—l 


Moderator L. Kropscott, The Dow Chemical Company 

Practical Methods of Fabricating Articles from High 
Density Polyethylene Sheet by EF. Rottner, Farbwerke 
Hoechst, Germany 


Hot-air welding has been used with considerable 
success to fabricate structures made from rigid PVC. 
With high density polyethylene this method often re 


sults in weld strengths only 300 of the original material. 
This paper describes “butt-welding”, a method of fabrica- 
tion especially useful with high density polyethylene. 
Two sheets of high density polyethylene can be joined 
by softening the edges of each sheet against a hot plate 
heated to 200°C,, 
ing the material to fuse along the seam. 
as the base material. 
all welding problems which arise in the 


then pressing the sheets together caus 
The joints are 
us strong 

Practically 
construction of apparatus and pipe of all types and shapes 
can be solved by these new welding methods. 


Molding Characteristics of Diallyl Phthalate Compounds 
by L. B. Keller, W. R. McGlone, and D. H. Woodin, 
Hughes Aircraft Company 


specialty 
dially| 
materials 


During the past few group of 
thermosetting based on 
phthalate resin These 
offer designers unusual combinations of properties, such 
as exceptionally high insulation under high- 


humidity conditions, good dimensional stability and good 


years a 
molding compounds 


have become available. 


resistance 


mechanical strength. Because of their desirable properties 
these materials are widely used in the manufacture of 
electrical components for guided missiles and in other 
critical military applications. 

This paper 
cessing techniques, material characteristics, and normal 
problems which might be encountered during the compres- 
sion or transfer molding of these specialty compounds. 
The different types of DAP materials commercially avail- 
able are discussed in some detail; i.e., mineral-, synthetic 


fiber-, 


deals in a general way with the pro 


asbestos-, and glass-fiber-loaded materials. 


Lexan Polycarbonate Resin—A New High Strength, Heat 
Resistant Plastic by W. F. Christopher, General Elec- 
tric Company 


Lexan resin new and novel family of 


aromatic polycarbonate resins. Resins in this family are 


represents a 


generally characterized by: unusually high impact resist- 
ance, tensile strengths of 8,000-12,000 psi., melting points 
in the 200-300°C range, and good to excellent hydrolytic 
resistance, thermal stability and oxidation resistance. 

Parts molded of Lexan resin show low water absorp- 
tion, excellent dimensional stability, and good electrical 
properties. 

Lexan molding resin can be 
existing 


molded in conventional 
injection using and normal 
operating procedures. The high 
viscosity and broad plastic range. Cylinder temperatures 
of 525 F to 600°F, heated molds, and injection pressures 
of 10,000 psi to 30,000 psi are typical for molding. 


presses, molds 


material has a melt 


Application of Larson-Miller Correlation to Service Test 
Data on High Density Polyethylene by W. E. Gloor 
of Hercules Powder Company 
Long-term pressure tests of pipe made from high- 

density (0.945) polyethylene at temperatures from 20° to 

80°C. give curves of characteristic shape when time to 
plotted against (or hoop 
stress) at failure. Measurements to 80°C, indi- 
cate a process of ductile failure governing for an initial 
period, followed by a period in which brittle failures are 
encountered, well-defined knee or 
occurs between these regimes of failure in the plot of time 
to fail vs. hoop stress at any temperature. Using data 
observed for bottle failure of pipe at 50° and 80°C., the 

Larson-Miller correlation applied to predict the 

course of these curves at temperatures, where 

polyethylene of density 0.945 is believed useful in pipe. 

This with obtained abroad 

using other methods of extrapolation, 

Energies involved in the brittle failures of pipe are 
compared with those derived from data obtained from 
stress-cracking tests. 

A permissible hoop stress of 670 p.s.i, at 28°F. (75°F.) 
was used to calculate wall thicknesses of pipe for long- 
time service made from high-density polyethylene of den- 
sity 0.945. 


fail is circumferential stress 


from 50 


change of slope 


was 
lower 


prediction is in accord one 
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Wednesday, January 29, 1958 2:00 to 4:30 p.m. 
Test Methods 


Moderator—F. W. Reinhart, National Bureau of Standards 


Measuring Gas Transmission Performance of Plastic Pack- 
aging Material by W. E. Brown and W. J. Sauber, 
The Dow Chemical Company 


The gas transmission of plastic films is particularly 
important in packaging foodstuffs. The choice of film 
relates directly to shelf-life. A non-permeable film is 
desirable for fat or oil containing foods to prevent 
oxidation and subsequent rancidity. Conversely, a high 
gas transmission rate is needed in fresh meat packaging 
to maintain its attractive bright red color, The same 
is true in packaging fresh vegetables which need to 
breathe to insure freshness. 

The design of a new instrument has been adopted by 
ASTM Committee D-20 as the preferred method of 
D1434-56T (Tentative Method of Test for Gas Trans 
mission of Plastic Sheeting). 

The operation of the cell incorporates a method for 
clamping and supporting the film specimen, a glass mano 
meter for collecting and measuring the pressure and 
volume of transmitted gas and a platinum wire in the 
manometer system for automatic recording. This instru 
ment has been adapted to an 8 called automatic system 


now in operation, 


Friction and Abrasion Characteristics of Plastic Materials 
by Mario Marcucci, Minneapolis-Honeywell Regulator 


This paper describes the equipment used in studying 
the friction and abrasion characteristics of plastic ma 
terials, along with test procedures and _ results, 

The equipment was so designed to be able to study 
the effect of 3 different sliding speeds simultaneously. 
These varied from 20 to 88 feet per minute. The normal 
force can be varied by simply changing weights. The 
tests were conducted with a normal force of approximately 
4.5 pounds or by taking into account the area of contact 
of the riders, in the range of 250 to 300 psi. 

A total of twelve materials were evaluated in this 
study including both thermoset thermoplastic 
materials. The coefficient of friction was determined at 
intervals throughout the test period and the values plotted 
to study the differences between materials. 


Applications of the Tensile Impact Test on Plastic Films 
by R, H. Carey and M. S. Nutkis, Bakelite Company 


The tensile impact test, which is commonly applied 
to metals and solid plastics, can be applied with consider- 
able success to plastic films. Neither the bag-drop test, 
nor the falling ball test which are currently being used 
to test impact resistance of films, are as simple to set up 
or apply as the tensile impact test. Because of the wide 
variations in values obtained for a film when using the 
falling ball test, investigations were initiated and the re- 
sults revealed that the type of puncture made by the 
steel ball as it passed through the film has a great effect 
on the reliability of this test. The bag drop test makes no 
consideration of the thickness of the film. However, 
correlation can be made between the bag drop and ten 
sile impact tests that prove they wil] test the same pro 
perties in a film. 
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Evaluation of Plastics for Compression Molding Phono- 
graph Records by Use of a Capillary” Extrusion 
Rheometer by W. Coleman, Monsanto Chemical 
Company 
A method is outlined which was used to determine the 


important rheological parameters existing during the re 

cord molding process, This method is based upon empirica 
equations developed for the parallel-plate  plastomete! 
which is quite similar in operation to the record pres 

Motion pictures were taken of the press to record the 
rate of closing and the pressure build-up during the 
cycle, Data from the films were used to calculate the shear 
rate range during the cycles when using either vinyl o) 
styrene phonograph record compounds. Test conditions on 
a capillary extrusion rheometer were based upon the abov« 
calculated range of shear rates. Using these conditions, 
an excellent correlation between record molding behavior 


and test data was obtained. 


Wednesday, January 29, 1958 2:00 to 4:30 p.m 
Injection Molding—ll 


Moderator—M. G. Sherwood, Michigan Plastic Products 


Effect of Processing Conditions Upon Specifie Gravity of 
High Density Polyethylene by J. P. Fogerty and E 
Poindexter, W. R. Grace & Co. 

With most synthetic resins, it is possible to change 
the density of the material in injection molding through a 
variation of the processing variables, It is also possible 
to affect the density of highly crystalline materials by 
changing the degree of crystallinity, Such a study was 
performed on high density polyethylene. 

Izod impact bars were injection molded of high 
density polyethylene and the variables of pressure, cycle 
time, cylinder temperature and mold temperature were 
varied through a wide range and independently. The 
samples were tested for density using the density gradient 
method. They were also annealed at various temperatures 
in an oxygen atmosphere and a nitrogen atmosphere and 
densities determined after cooling. As impact bars were 
used for the study, notched Izod Impact tests were also 
performed. 

The density results showed that mold temperatur 
resulted in the most significant changes in final density. 
It was also determined that annealing conditions had a 
very definite effect upon density, Impact strength wa 
affected mainly by cylinder temperature. 


New Techniques in Molding of Linear’ Polyethylene 
by D. A. Jones, Celanese Corporation of America 


Better Operation with Better Plant Layout by D. B. 
Semeyn and R. L. Beesley, The Dow Chemical Company 


Proper planning of the growth of a plant is neces 
sary to assure smooth, economic operation, safety, and 
good working conditions for the employees. 

The basic consideration in planning a layout of a 
manufacturing plant is the relationship with respect to 
material flow through the plant. 

The plant should be laid out with this as the basic 
pattern so that material will be moved a minimum dis 
tance between departments, creating a minimum of aisle 
traffic and the least disturbance to other operations. 

The shape of the main department, the molding 
room, is determined by the machine’ arrangement 
Machines may be parallel, at 90 degrees, or at a lesser 
angle to the aisles. A large number of advantages are 
seen when machines are placed parallel to the aisle. 
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Molded Shrinkage and Dimensional Stability of Nylon 6 
by J. M. Verdi and R. F. Flaherty, Barrett Division, 
Allied Chemical & Dye Corporatior: 


Although nylon 6 (polycaprolactam) has been used 
extensively in Europe, it is a relatively new plastic nylon 
n the United States, Its excellent abrasion resistance, 
impact strength, and low coefficient of friction commend 
ts Use In many precision parts, such as gears and bear 
ings, Where close control of dimensions is critical. 

Data are presented for simple solid shapes molded 
inder a variety of conditions in order to provide an 
estimate of molding shrinkage of commercial parts. It 

hown that shrinkage of Nylon 6 can be varied ove 
fairly wide limits by varying molding conditions. An 
nealing will tend to minimize differences in mold shrink 
age as a result of variations in molding conditions. 
Crystallization, which is dependent upon cooling rate, is an 
mportant factor affecting shrinkage. Control of mold 


temperature is an important tool for controlling the ery 


tallization and shrinkage of thin section moldings. 

Dimensional changes due to absorbed moisture and 
temperature fluctuations are also discussed. Proper 
procedures for estimating cavity sizes for precision part 


ire recomime nded, 


Wednesday, January 29, 195s 2:00 to 4:30 p.m. 


Reinforced Plastics 


Moderator—M, J. Vetretti, Camfield Fiberglass Plasties 


Effects of Elevated Temperature and Erosion on Rein- 
forced Plastic Laminates by N. B. Miller and E. L. 
Strauss, The Martin Company 


This paper presents the results of a series of high 
temperature exposure tests conducted at the Martin Com 
pany. The purpose of this investigation was to evaluate 
the combined effects of high temperature and high 
velocity gas erosion on various structural plastic materials 
The test setup and the results of the investigation will be 
illustrated by slides. 

Test specimens were exposed to the afterburne: 
blast of an Allison J-7 jet engine which produced tempera 
tures of approximately 3000°F and gas velocities in the 
neighborhood of 2500 feet per second, The exposure time 
for the 
The materials investigated included glass-phenolic, glass 


pecimens ranged from 12 seconds to 60 seconds. 


ilicone, glass-polyester and asbestos-phenolic laminates. 


Development of Steam Resistant Fiberglass Reinforced 
Plastics by G. Bobalek, Wm, Ellslager, T. 
Harris, Case Institute of Technology 


Hospital utensils having a fiber-free surface finish 
and which can withstand autoclaving can be molded from 
fiberglass reinforced styrenepolyester resins by compres 
ion molding with matched metal dies of either resin 
aturated “preforms” or of “premix compounds.” The 
principle requirements are: 

1. Use of a hydrolysis resistance polyester. (Principally 
such as are based on aromatic-ether-polylols). 

2. Exclusion of even trace quantities of water or heat 
sensitive materials from the molding composition. 

3. Synthetic fiber overlays (e.g. steam resistant Dacron) 
or epoxy type coatings to promote a bright surface. 

i. A release promoting finish of the die surfaces and care 
ful attention to press operation and curing cycle. 
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Fabrication of Articles from Arcylic Sirup by J. A. Ross, 
trian Mead, Jr., and J. T. Rundquist, E, I. du Pont 
de Nemours & Company 


This paper describes the fabrication of articles from 
a new all-acrylic laminating resin, developed for produc 
ing weather resistant reinforced plastics, 

The laminating resin, an acrylic sirup, can be used 
to make such glass. reinforced products as corrugated 
sheet, flat decorative and structural sheet, furniture and 
other complex shapes. Structures made with this new 
resin have excellent resistance to weathering; thus the 
product is particularly useful in applications requiring out- 
door exposure, 

Most of the equipment now used by the industry 
for fabricating polyester resins can be used with acrylic 
sirup for production of articles by the contact process, 
press lamination with mat or preform, and press mold- 
ing of premix compositions. Certain important process 
and equipment modifications are necessary however, and 
are discussed, In addition the effect of process variables 
on quality is discussed, Typical measurement and contro! 


methods are presented. 


\ Discussion of Polyester Premix by W. ©. Erickson, 
sarrett Division, Allied Chemical & Dye Corporation 


Wednesday, January 29,1958 9:00 to 11:30 a.m. 


Extrusion—| 
Moderator—W. FE. Jacobson, Yardley Plastics Company 


Effect of Extrusion Conditions on Strength and Appear- 
ance of Polyethylene Pipe by J. F. Morris, Spencer 
Chemical Company 
This paper is concerned with four conditions that can 

be controlled by the extruder. They are draw rate, stock 

temperatures, screw cooling, and reworking. 

Although draw rate caused a difference in burst 
strength, it was not important in the 25 to 30% range 
of drawability. 

The stock temperature in the 250 to 350°F range 
affected only the appearance. Pipe extruded below 290°F 
was not commercially acceptable. 

Screw cooling had a_ real effect only on burst 
strength but it was not important from a practical point 
of view. Because of output reduction, it is considered best 
to use a neutral screw, 

Reworking, as such, had no effect on burst strength 
or appearance of the pipe. Therefore, within the normal 
limitations of pipe processing equipment, a draw ratio 
of 25 to 30%, a stock temperature of 325°F, a neutral 
screw and virgin resin are recommended for processing 
polyethylene pipe of good strength and appearance. 


Rigid Polyethylene Pipe by L. B. Croley and Robert Doyle, 
Phillips Chemical Company 


Polyethylene Monofilaments by J. FL Groel and J. H. 

Versteeg, Bakelite Company 

Polyethylenes for monofilament applications have 
received a substantial boost with the recent introduction 
of the low-pressure polyethylenes. Filaments extruded 
from these low-pressure polyethylenes are among the 
strongest of man-made fibers and in supplementing the 
present monofilament pacemakers should open the door 
to a vast number of monofilament applications. The paper 
reviews some of the important physical properties of 
polyethylene resins and compounds which make this 
material particularly desirable for many high-quality 
monofilament applications, 
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Sheet Extrusion and Vacuum Thermo Forming of High 
Density Polyethylenes by J. G. Farrow, Koppers Com 
pany, Inc. 


Extrusion of higher density polyethylene sheet can be 
accomplished with equipment which is normally used for 
impact type styrene materials, but some technique modifi 
cations are necessary in order to produce a top quality 
product. These modified techniques principally center 
around the polish rolls and takeaway conditions. Lik: 
wise commercial vacuum thermo-forming equipment ha: 
been found to be fully adequate although modified proce 
dures are necessary for higher density polyethylene she 
because of its higher heat resistance. 


Thursday, January 30, 195s 9:50 to a.m. 


New Materials—l! 


Moderator—J. A. Clark, General American Transportation 
Polyvinyl Chloride Pearls: Properties and Applications 
of a Unique Series of Resins by R. S. Holdsworth, W. 

M. Smith and J. T. Barr, Escambia Chemical Corp. 

A new polyvinyl! chloride resin, Pearl PVC, has been 
developed. This new polymer is characterized by excep 
tionally large particles which are uniform, porous and 
completely dust free. The plasticizer absorption of the 
PVC Pearl polymer is excellent and the resulting dry 
blends have good flow properties. 

A series of high, medium and low molecular weight 
PVC Pearl resins were prepared. The processing, phys 
ical properties, color and clarity of suitable compounds 
based on these polymers are excellent. 

The PVC Pearls are ideal for electrical applications. 
The plasticizer absorption, flow of the resin-plasticizer 
blend and the extrusion rates are good. The insulation 
resistance is acceptable and ages well. The use of PVC 
in rigid applications is growing rapidly. The PVC Pear! 
resin is recommended for uses in which good processing, 
high heat resistance and superior color and clarity are 
required, 


European Progress in Plastics by Zoltan Merszei, Dow 

Chemical International Limited 

There is in Europe the making of a single mass 
believe that European economic conditions will continue 
market consisting of about 870 mill. consumers. Many 
to improve to the point where the average individual will 
soon be enjoying a standard of living comparable to the 
one enjoyed at present by the American consumer. Should 
this prediction materialize, then the result will be a 
drastically increased activity in all segments of Europe’s 
manufacturing, including its plastics industry. Such a 
development would conceivably bring about a_ situation 
where the plastics production of Europe would surpass 
that of the U.S.A. 


Properties and Applications of the New Low Viscosity, Sol- 
ventless, Thermosetting Sileone Resins by M. PF. 
Nelson, Dow Corning Corporation 
Two new solventless silicone resins were designated to 

form void-free encapsulations and impregnations for elec- 
tric or electronic equipment. Full curing is obtained with 
peroxide catalyst and a step cure of nine hours at tempera 
tures up to 390°F. Shelf life of the uncatalyzed resins 
is over a year, while pot life at room temperature of the 
catalyzed resins is over six months. Either of the re 
sins may be used alone or with any of a wide range of 
inorganic fillers. 
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The low viscosity and fully reactive nature of the 


esins enable them thoroughly to saturate and penetrate 
the most complex assemblies and to convert to solid, 
bubble-free insulation. Cured, they exhibit excellent 
dielectric properties, moisture resistance, 
ductivity and mechanical strength despite prolonged ex 
posure to 400°F or intermittent service at as high as 


thermal con 


‘Delrin’ Acetal Resin—A New Thermoplastic. Properties, 
Fabrication and End-Use Testing by J. F. Cogdell and 
R. H. Hardesty, FE. I. du Pont de Nemours & Company 


\ new thermoplastic has been created as the result 
of a fundamental research program of the du Pont Com 
pany. It is “Delrin”’® acetal resin, a high melting, highly 
crystalline polymer which differs from other thermo 
plastics in chemical structure and physical properties 
The building unit for this polymer is formaldehyde, a 
simple molecule with exceptional reactivity that has pre 
viously defied all attempts to polymerize it) into any 
thing but a low molecular weight solid having poo 
mechanical properties and low thermal stability 

This new stable superpolyoxymethylene with it 
combination of properties—stiffness, tensile strength, 
creep resistance, fatigue life, and low coefficient of 
friction, has the unusual feature of retaining a significant 
degree of its desirable properties, including dimensional 
stability under conditions of high temperature and 
humidity during an extended period of stress or during 


exposure to most solvents 


Phursday, January 30, 195s 9:50 to acm 
Automotive Applications 


Moderator—J. T. O'Reilly, Ford Motor Company 
General Review of Automotive Applications for Plastics 
by EK. J. Storfer, Chrysler Corporation 


Reinforced Plastics in the Automobile by J. G. Coffin, 
Chevrolet—St. Louis 


Polyurethane Foam in the Automotive Industry by M. J 
Sanger, The General Tire & Rubber Comparyy 
engineers and scientists in industry have recognized 

the unique and valuable properties of these foams and 

are utilizing them in an ever-expanding number of appli 
cations. 

Service data on polyurethane foam in cushioning i 
being accumulated as rapidly as possible. However, it is 
necessary to depend, to a great extent, on accelerated 
aging tests for indications of probable service life. A 
study has been made of the correlation of long term shelf 
aging test data with accelerated humidity aging tests 
The good correlation found in this study is reassuring evi 
dence that accelerated tests are valid indications of the 
quality of current polyurethane foams, Also, a comparison 
of an acceptable polyester foam with the newer polyether 
foam on a very severe accelerated humidity aging test 
shows the excellent hydrolytic stability of the poiyethe: 
foam. The superior resistance of polyether foam to 
oxidative aging is also shown by resuits of a long oven 
aging test. An extensive accumulation of test data indicates 
that polyether foam can be expected to withstand any 
deteriorating influences encountered in servic: 


Plastics in Automotive Trim by R. McCullough, Ford Motor 
Company 


Sirtu thre ‘ 


9:30 to 11:30 a.m. 


Phursday, January $0, 1958 


Color and Finishing 


Moderator—C. F. Massopust, General American Transpo 
tation Corporatior 


Coloring by the Molder by J. FE. Simpson, Ferro Corpora 
tion 


Recent Developments on Finishes and Application Tech- 
niques for Vacuum Metallizing Plastics by M. A. Self, 
Logo, Ine. 


The process of vacuum deposited films is described 
along with a description of the types of coatings used 
in conjunction with vacuum metallizing of plastics. 

\ base coat is applied first and is the most critical 
part of the system. Some of the common problems include 
adhesion of the base coat to the substrate and the 
aluminum adhesion to the base coat. General film charac 
teristic including build, tendeney to orange peel o1 
crater, and holding to corners also must be carefully con 
trolled to obtain satisfactory parts, Iridescence, a term 
commonly applied to distortion of the plate caused by 
movement or swelling of the base coat is examined in 
detail, Loss of adhesion of the aluminum to the base 
coat on aging or in the humidity cabinet is common and 
is «a subject of further study, Outgassing and humidity 
blush must also be taken into account. 

Top coats and protective back-ups, although impor 
tant for system integrity, are more similar to a normal 


finish and have fewer problems 


Hot Leaf Stamping by M. A, Olsen, Olsen-Mark Corp. 


Two basic effects can be obtained by the hot leat 
tamping process. One is the embossed effect where pig- 
ment or metallic colors are deposited by the use of a metal 
die, under heat and pressure, below the surface of the 
item being marked. The second is the top stamped effect 
where the color is deposited on top of a plastic surface 
raised from the body of the item. This top stamping is 
accomplished through the use of silicone rubber die 
material, 

Hot stamping can be inexpensively and simply done 
if the following four components are obtained: 1, Stamp 
ing Equipment, 2. Roll leaf, 3. Die or dies, and 4. 
Supporting surface. 

Some of the latest developments in the field of hot 
leaf stamping are: 

Vacuum plated aluminum and dyed aluminum leaf 
which stamp with the appearance of chrome or gold 
plating; hard, lusterous, enamel-like finishes obtained by 
using luster roll leaf; and translucent stamping used on 
dials and knobs when the application calls for back 


lighting of a clear plastic piece. 


Injection Molding of Dry Colored Marlex 50 Polyethylene 
by J. N. Seott, C. J. Silas and J. V. Smith, Phillips 


Chemical Company 


Thursday, January 30, 1958 9:50 to 11:30 a.m. 


Mold Design—ll 


Moderator — C. Fries, Auburn Ine 


Mold Cost as Affected by New Metal Casting Methods by 
J. A. Kavanaugh, Standard Tool Company 
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Practical Design for Hot Runner Molds by J. R. Grenier, 

Protective Closures Co., Inc. 

A practical, workable hot runner mold can be success 
fully designed for a broad range of application in poly- 
ethylene, polystyrene, butyrate and vinyl, when prope 
consideration is given to runner construction, temperature 
control and adequate cavity cooling. 

The size and shape of the runners must be care 
fully engineered to assure even, simultaneous flow into the 


cavities. 


The Use of Heat Resistant Epoxy Formulation for Pro- 
ducing Low Cost Molds for the Plastics Industry by 
R. T. O'Connor, Devcon Corporation 
Epoxy resins were chosen by Devcon Corporation as 
the basis for a material to make low cost molds for 
plastics and rubber. A specially modified epoxy resin with 
a metallic filler was formulated and used with a combina 
tion of hardening agents to produce such a compound. 
Preparation of the model, mixing the resin and hard- 
ener, and curing are the basie steps necessary to produce 
a cured epoxy casting, which can be used as a mold. 


Tooling Cavities for Quality Class Commercial II Spur and 
Helical Plastic Molded Gears py J. R. Venne, Inter- 
national Business Machines Corporation 
This paper discusses work carried-on by the Endicott 

IBM Plastics Laboratory in developing simplified 

engineering method for obtaining dimensions for a gear 

cavity which will produce close-tolerance molded plastic 
gears. Methods selected for fabricating gear cavities, along 
with a tooling analysis for their selection, are described. 

Plastic gears molded prior to the investigation were 
examined to determine the nature of shrinkage, This in- 
formation was then compared with data currently avail 
able on plastic gear, The results of this investigation are 
presented in this paper. 


Thursday, January 30, 1958 2:00 to 4:30 p.m. 


Potpourri 


Moderator—A. A. Pavlic, FE. I. du Pont de Numours. 
Publicity is NOT ‘Free’ by L. R. Grief, Grief-Associates. 

Hoping to seuttle the popular misconception that 
publicity is just an unpaid substitute for advertising, Mr. 
Greif emphasizes that only the editorial space in a page 
or magazine is without charge, There are many incidental 
expenses involved and it will cost much time, intelligent 
planning, and, above all, much hard work. 

“fter distinguishing between useful publicity and 
puffs, he will outline some proven methods of writing 
and illustrating press releases and feature articles. Clues 
on getting along with editors: “Be honest, on time, useful, 
and thoughtful.” 


Printed Wiring Processing by E. B. Murphy, Lincoln Lab- 
oratory, Massachusetts Institute of Technology 

This paper consists of two parts; part I a colored 
movie (18 minutes) on the fundamentals of printed wir- 
ing processing as practiced at MIT Lincoln Laboratory. 
Part Il covers specific developments and advances: 

1. The principle, application, and potential of collimat- 
ed actinic light to produce 3 D printed line products. 

2. Printed wiring ferrite core memory plane proces - 
sing problems and difficulties encountered in positive 
and negative processing. 

3. Fine line etching as applied above, and also to 
stencils and grids of 5 to 10 mil lines and spacings. 
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Methods for Joining Plastic Parts by A. J. Cheney and W. 
E. Ebeling, E. 1. du Pont de Nemours & Company 


While familiar techniques as cementing and some 
welding techniques have been used frequently, the four 
methods discussed here are not as well known. 

Chemically expanded rivets can be used with the 
more rigid plastics as nylon resin and at least with over 
lays of less gid materials as polyethylene resin. 

Press-fitting is one of the oldest and simplest fabricat 
ing techniques. 

Induction welding is an exceptionally fast and ver 
satile technique ideally suited for joining thermoplastics. 

Spin welding is probably the most unique and least 
known method for welding thermoplastics 


Plastics Research and Development: Fact or Faney from 
a Manager’s Viewpoint by R. M. Houghton, Conap Co. 


Thursday, January 30, 195s 2:00 to 4:30 p.m 


Extrusion—Ill 


Moderator—C. N. Sprankle, Plax Corporation 

Extrusion of Polyethylene Film with Controlled Prop- 
erties by W. A. Haines and H. B. Robinson, Jr., Bake 
lite Company 

Polyvinyl Chloride Dry Blend Extrusion in the Wire Coat- 
ing Field by EK. H. Hankey and R. D, Sackett, Mon 
santo Chemical Company 

The extrusion of polyvinyl chloride dry blends has 
grown to a large volume because of economic advantages 
over granulated compounds, Similiar growth is probable 
in other areas now restricted to compounds if problems 
related to both materials and extrusion equipment are 
solved, Extensive research has been carried out to in 
crease the knowledge of dry blend extrusion equipment 
design. The basic differences between PVC dry blend and 
granular compound with respect to extrusion behavior and 
screw design requirements are discussed, 

Data are presented from a complete factorial experi 
ment of fifty-four tests involving three different dry 
blends. These were extruded as wire insulation at three 
screw speeds with three different design short screws 
and three different long screws, The effects of screw ce 
sign and extruder length on output, stock temperature, 
power input, insulation surface appearance, and porosity 
in the insulation are shown. 


Nylon 6 Tubing—Extrusion Techniques and Effects of 


Environmental and Processing Conditions on Strength 

by J. L. O’Toole, H. G. Tinger, and T. R. von Toerne, 

Barrett Division, Allied Chemical & Dye Corporation 

Nylon 6, like other engineering materials, is affect 
ed by environmental and processing conditions. Because of 
its higher melt viscosity when compared to older nylons 
used in this country, it is easily extruded with conven 
tional equipment and simple tools. Laboratory tests show 
that by heating the quench medium into which it is ex 
truded the strength of thin wall tubing can be improved. 
The strength of this tubing can be further increased by 
annealing. 

Moisture content has a_ significant effect on the 
strength of nylon 6 tubing. Nylon 6 absorbs approximatel) 
2.7 per cent moisture under average atmospheric condi 
tions and absorbs up to 10 per cent moisture when im 
mersed in water. The hoop strength of nylon 6 thin wall 
tubing varies from approximately 138,000 psi when “bone 
dry,” down to 3,000 psi when saturated with water 
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Teflon 100-X Perfluorocarbon Resin—A New, Melt-Ex- 
trudable Fluorocarbon Resin by R. S. Mallouk and W. B 
Thompson, E. 1. du Pont de Nemours & Co., Ine. 


Property data are presented for a new, melt-extrud 
able fluorocarbon polymer, “Teflon” LOOX perfluoro-carbon 
resin. These data show the new material to be similar 
to “Teflon” tetrafluoroethylene resin in electrical proper 
ties, chemical inertness, low permeability and excellent 
weather-ability. In addition, the polymer has superior 
thermal stability and maintains good physical properties 
at elevated temperatures. Techniques for melt) extrud 
ng wire insulation, rod and tubing are discussed 


Thursday, January 50, 195s 2:00 to 4:30 pom 
Injection Molding—lll 


Moderator—D. R. Fegley, Reed-Prentice Corporation 
Maintenance Program for the Molding Industry by James 

C. Engman 

Continuous processing requires a maintenance pro 
gram of preventative and restorative segments accompan 
ied by adequate record-keeping to reduce down-time, pro 
vide periodic pre-restorative investigations, establish 
agnostic procedures, and extend personnel training 

Inventory requirements of replacement parts ino va 
riety and multiplicity can be reduced by in-plant repair 

Process contamination hazards procry need for rigeid 
house-keeping procedures and formalized follow-up pat 
tern. 

Variety and extension of equipment facilities ini 
cate the need for personnel specialization and its procure 


ment problems. 


Wiring Diagrams—Their Purpose and How to Understand 
Them by F. R. Cinco, Reed-Prentice Corporation 
The paper attempts to explain a procedure whieh 

can be followed in breaking down the basie barrier bx 

tween finding the solution through an analytical approach 
or floundering with a hit or miss method when troubl 
or faulty machine action occurs. Through an explana 
tion of the standard device symbols, as established by 
various electrical committees, a better understanding of 
the two types of modern day diagrams will become mor 
ipparent. Interpreting the symbols into tangible com- 
ponents, examining what happens to these component 

when placed in any circuity causes the meaning and com 
prehension to be self evident with proper association and 


comparison to a very basic analogy. 


Automatic Injection Molding by Q. M. White, F. J. Stoke 

Corporation 

This paper outlines briefly the economie reasons for 
the plastics industry continuing the search for new tech 
niques in automatic injection molding. A history of past 
techniques will be discussed. A summary of the two 
present approaches to automatic injection molding will be 
presented. These two approaches are the use of conven 
tional molding machines with automatic dies and secondly, 
automatic molding machines with standard dies. The 
discussion will include both machine design features and 
mold design features applicable to these two approaches 


Injection Molding by Automatic Means at Kodak Park 
Works by L. Ulmschneider, Eastman Kodak Company 
Mold design, workplace arrangements, protective ce 

vices for molds, and systems for handling molding mater 


ials highlight the paper 
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Thursday, January 30, 1958 


Foams 
Moderator—R. H. Kittner, Mobay Chemical Company 


New Developments in Vinyl Foam by H. E. Allen, Elas- 
tomer Chemical Corp., Unit of Union Carbide Corp. 


Vinyl foam now challenges every other foam material 

in most commercial applications. Providing superior di- 
mensional stability, resistance to moisture and oxidation, 
ind full colorability, vinyl foam also provides certain 
inique properties that are not available in other flexible 
foams, It can be electronically heat sealed to fabrics, 
ms, and other plastics by ordinary equipment. It can 
” given an exterior skin of vinyl film that is permanently 
fused to the foam itself. The abilities of the vinyls to be 
plasticized to various degrees of flexibility is shared by 
‘Vinylfoam.” A given weight foam can be very resilient, 
rv soft and yielding, depending upon how much plasticizer 


mixed with the resin. 


Properties of Urethane Foams by J. H. Saunders, Mobay 
Chemical Company 


Recent progress in the development of urethane foams 
vhich have been made during the last year in the prop- 
erties of flexible polyether urethane foams. 

While the semi-rigid and rigid urethane foam fields 
have not moved so rapidly as the flexible foam, neverthe- 


reviewed, with special emphasis on the improvements 


less, considerable improvements have been made in the 
last year and the mechanical equipment suitable for the 


svocessing of these foams. 


Room Temperature Setting, Heat Resistant, Low Density, 
Silicone Foams by D. E. Weyer, Dow Corning 
Four new silicone foams for lightweight, high-tem- 

perature thermal insulation will be introduced to the plas- 
ties industry. Two of the foams are liquid resinous com- 
pounds which, when catalyzed, will pour, expand and cure 
it room temperature to rigid or semi-rigid small-cell 
structures with densities in the range of 4 to 5 pounds 
per cubie foot. 

Recent developments in silicone rubber foams include 
two compounds which can also be prepared at room tem- 
perature, but which will expand and “set” within as little 
as 4 minutes. Densities range from 5 to 13 pounds per 
cubie inch, with full resilience and flexibility being retain- 
ed in service at temperatures ranging from -65 to over 
500 


Epoxy Resin Foams by M. H. Nickerson, DeBell & Rich- 
ardson, Inc, 

Kpoxy resin foams are a relatively new class of rig- 
id, lightweight materials. Because they are thermoset 
by nature they possess excellent solvent resistance as 
well as the ability to stand elevated temperatures without 
slumping or melting. Their ability to remain rather tough 
and resilient at elevated temperature suggests some in- 
teresting uses involving post-forming of the prefoamed 
material. 

Foam structures can be compressed and “frozen” in 
the compressed state. The compressed material can 
readily be expanded by heating to a temperature of 250 to 
300° F, in which case it resumes its original shape and 
possesses most of its original physical properties; or, if 
desired, the compressed, or molded, shape can be fixed in 
its partially-compressed condition by coating it with a 
low-temperature-curing epoxy or polyester resin. 
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Friday, January 51, 1958 9:00 to 11:30 a.m. 


Compression Molding 


Moderator—S. H. Greenwood, F. J. Stokes Corporation 


Compression and Transfer Molding of Epoxy Compounds 
by W. J. Dewar, Furane Plastics, Inc. 

General discussion will cover the various types of 
epoxy resins and hardeners that have been used in the 
experimental molding and casting of epoxy compounds. 
The information will be presented relative to the newer 
complex type of epoxy molding compounds that are now 
being made available. Detailed information relative to 
curing conditions and ejection techniques will be covered 
as Well as some of the problems peculiar to these low 
viscosity high flow materials. References will also be 
made to experimental data showing the effect of the 
various available epoxy resins on the properties of epoxy 
molding compounds such as heat distortion and flexural 
strength. 


Automatic Preforming of High Impact Phenolic Materials 
by M. E. Lawrence, Logan Hydraulics Inc. 


For many years the use of high impact phenolic 
molding materials such as types C.F.I. - 10, 20 and 30 has 
been very limited because of the high unit labor cost and 
consequent seemingly high price for the molded part. 

A horizontal preforming machine that is hydraulically 
operated has recently been receiving the increasing atten- 
tion of the molders because of its ability automatically 
to preform every type of phenolic material that is in gen- 
eral use today. 

The automatic horizontal preformer that makes this 
high impact material cost saving possible is a develop- 
ment of major importance in the thermosetting plastic 


molding field. 


Properties Required for Automatic Molding of Thermo- 
setting Materials by F. J. Donohue, Monsanto Chemical 
Properties required in thermosetting materials for 

successful automatic molding are: 

1. Smooth uniform powder feed. 

2. Rapid flow and fast cure. 

3. Excellent mold and flash release. 

4. Rigid set on discharge. 

Rapid, uniform bulk powder preheating characteristics 
are also desirable in phenolic materials intended for auto 
matic molding. 


The Development and Application of Automatic Preheat- 
ing of Thermosetting Powders by D. C. Amsler, Pass 

& Seymour, Inc. 

To add automatic preheating to an automatic press 
requires working out the electrical interconnection be- 
tween the press and the high frequency preheater so that 
they will operate as a unit. In addition, ‘t is necessary 
to provide the appropriate mechanism and controls to 
meter the correct amount of powder for each cavity into 
a loading board having the same pattern as the cavities 
in the mold. A suitable drive must be provided to move 
the loading board into and out of the preheater. The 
materials used for the loading board must be capable of 
withstanding repeated cycles of preheating. The prob- 
lem of stray radiation from the preheater must be over- 
come in order to keep within the levels permitted by the 
Federal Communications Commission. 

We have also found that with preheating, the more 
uniform curing of the material increases the strength of 
the part 10-20% over that of a part molded from cold 
powder. 
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Friday, January 31, 195s 9:00 to 11:50 a.m 


Sheet Forming 


Moderator—D. A. Davis, General Electrie Company 
Technical Aspects of Postformable Decorative Laminates 
by A. V. Dupuis, Monsanto Chemical Company 
The postformable grade of decorative laminate is a 
relatively new segment of the plastic industry. It is a 
growing phase of the well-known countertop and furni 
ture surfacing high-pressure decorative laminate industry 
and offers new features of beauty and serviceability. 
The manufacture of this grade creates new problems 
for the decorative laminator, Monsanto Chemical Company 
has devoted considerable effort toward the development 
of materials and an understanding of the process variables 
Using a newly developed test apparatus to supple- 
for this product. 
ment the standard NEMA test a study has been made 
of the effect of the major factors influencing form- 
ability. 


Theoretical Aspects of Vacuum Forming Thermoplastic 
Materials by Leopold Dreifuss, Hydro-Chemie, Ltd., 
Switzerland 


Extrusion and Thermoforming of Polyethylene Sheet by 
E. E. Griesser, A. L. Griff, and H. F. Tomfohrde, ITI, 
Bakelite Company 
In this paper, the findings of a recent study on extru 

sion and thermoforming of polyethylene sheet are pre 

sented. This study covers all three ASTM types of polye 
thylene. The distinguishing properties and processing 
characteristics of each of these materials are discussed in 
detail. Also outlined are the pros and cons of using 
extrusion/thermoforming rather than other conventional 
fabricating methods. 

The main part of the paper is devoted to technical 
field and from Bakelite Companys laboratories. In this 
recommendations, based on experience gathered from the 
section, recommended equipment and techniques, both in 
extruding polyethylene sheet and in thermoforming. it 
into a quality end product are discussed and evaluated. 


Advancements in Continuous Vacuum Forming Processes 
by M. J. Kalahar, Kal Plastics, Inc. 

A review of the development of coutinuous vacuum 
forming of thermoplastic sheet from 1951 to the present 
day is the background for a description of the latest 
advances in machinery and technology in this field, Auto- 
matic vacuum forming and high speed trimming devices 
have increased the economic value of the production of 
disposable plastic packaging components. <A cost 
estimate of capital requirements for the major machine 
units of a typical plant to extrude, vacuum form and 
trim disposable hot drink cups is presented. 


Friday, January 31, 1958 49:00 to 11:30 a.m 


New Materials—lll 


Moderator—W. O. Bracken, Hercules Powder Company 
Embrittlement of Polyethylene by C. S. Imig, Spencer 
Chemical Company 
Among the strong attributes of higher density polye- 
thylenes are their higher heat distortion temperatures 
than lower density polyethylenes. When being tried in 
high temperature applications, it was learned that these 


polyethylenes tended to embrittle after continued expo 
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sure to temperatures somewhat below the crystallin 
melting point 

A study of this heat embrittlement phenomenon shyw 
ed that it was the result of two factors acting eithe: 
of one another, The “irst was a 


jointly or independent 
growth of the crystallites resulting in an increase it 
density. Reworking samples which had been heat) em 
brittled reduced the density so this change was conside) 
ed only temporary. The second was polymer degradation 
through oxidation as seen by an increase in melt index 
and an increase in amount of carbonyl groups in_ the 
polymer after heat aging. In this case, reworking did 
not reduce the melt index so the change was considered 
permanent. The effect of antioxidants on heat ombrittl 
ment is now being studied, 

There was no definite correlation found between heat 
embrittlement and density. Resistance to heat embrittl 
ment was found to be better with lower melt index, 
higher molecular weight resins. injection molding, 
higher stock temperatures were found to improve the 
resistance of a material to heat embrittlement. 
Environmental Stress-Cracking of Pylyethylene Injection 

Moldings—Practical Control and Tast Methods by R. J. 

Anderson and S. R, Melvin, Monsakto Chemical Com 

pany 

The general phenomenon of envirénmental stress 
cracking in polyethylene injection moldings is discussed 
Emphasis is placed upon molded polyethyl ne house 
wares and packaging, where this consideration is re 
cognized as a serious problem, s 

The factors affecting such stress cracking are listed 
and described under environmental causes, material selec 
tion, additives, piece design and molding techniques. Pre 
sently popular industry tests are explained and analyzed 
With respect to injection molding. Development of specific 
item testing methods is outlined and several case histories 
are presented in terms of environmental factors and end 
use requirements, Slides supplement the oral presenta 


tion. 


Some Tensile Properties of Fractionated High Density 
Polyethylene by L. H. Tung, The Dow Chemical Co 
High density polyethylenes have been fractionated 

into narrower molecular weight distribution fraction: 

The stress and strain curves of these fractions have been 

determined. Yield strength, ultimate strength and total 

elongation were calculated from these stress and strain 
curves. The tensile modulus was determined by a special 
flexual method. In addition, the tensile impact strength 
was determined by the Bragaw method. These measure 

ments were also made on several unfractionated low pre 

sure polyethylenes of various molecular weights 


Early Detection of Weathering Damage in Polyethylene 
by J. W. Tamblyn, G. C. Newland, and M, T. Watson, 


Tennessee Eastman Company 


Friday, January 31, 195s to acm 


Rheology 


Moderator—E. A. Haddad, Monsanto Chemical Company 
Historical Introduction to the Rheology of Plastics by Fb. 
T. Severs, Natvar Corporation 
Linear polyethylene of high density is being examined 
with great interest by the packaging industry in the 


(Please turn to page 78) 


Sirty sever 


Polyethylene Fiim 


\ new report entitled “Heat Seal 
Characteristics of Polyethylene Film” 
has just been published and made 
ivailable to the Plasties and Packag 
ng Industries by U.S. Industrial 
Chemicals Co., Division of National 
Distillers and Chemical Corporation. 

The report was written plain 
language illustrated with 40 
graphs to provide a useful tool for 
converters, The first half of the 16 
page booklet discusses the prime con- 
ditions such as time, temperature, and 
the time and temperature ranges with- 
in Which satisfactory heat seals can 
be made, 

Copies of the report are available 
vithout charge to extruders, convert- 
ers, and packagers from U.S. Indus- 
trial Chemieal Co., Division of Nation- 
al Distillers and Chemicals Corpora- 
tion, 99 Park Avenue, New York 16, 
New York 


Butadiene Manuals 


etro-Tex Chemical Corporation 
has issued what is claimed to be the 
first teehnieal manual ever to be 
printed on Butadiene. 

This 42-page book contains complete 
physical properties, polymerization 
data, chemical properties and detailed 
information on all principal Butadiene 
reactions. It includes a series of six 
“family trees” showing the chemical 
structure of present and potential pro- 
ducts resulting from various classes 
of reactions and cites some 286 litera- 
ture references 

Much of this data has hitherto been 
locked up in lab notebooks of the 
synthetic rubber program and is only 
now reduced to print by Petro-Tex. 
It should be very helpful to everyone 
interested in butane-based hydrocar- 
bons, elastomers, fibers, plastics, 
coatings, ete., ete. A copy may be ob- 
tained without charge by addressing 
Petro-Tex Chemical Corporation, P.O, 
Box 2584, Houston 1, Texas, 


Painting Recessed Areas 


A leaflet describing various tech- 
niques used to fill recessed letters, 
symbols and numerals with paint has 
been published by Logo Inc. Division, 
Bee Chemical Company, Chicago 33, 
Illinois. It describes problems involved 
with using coatings and dry wipes 
on second surface clear plastics, as 
well as machine applications and dif- 


Sirty 


ferent types of masks that can be 
used. The bulletin should be of inter- 
est to design engineers, process engi- 
neers and finishing room supervisors. 


Electron Accelerator 


Applied Radiation Corporation, 
Walnut Creek California, is offering 
for sale or lease to plastics fabri- 
cators, manufacturers and laboratories 
au high powered descendent of the 
atom smashers developed at Stanford 
by W. W. Hansen. The machine, a 
traveling wave linear electron accel- 
erator, is designed for research in 
radiation chemistry and for limited 
commercial radiation processing. We 
have just published a complete bro- 
chure describing this accelerator, the 
Mark 1-F4, and would be happy to 
make it available to the readers of 
SPE Journal. 


Inorganic Polymerization 


PRINCIPLES OF INORGANIC 
POLY MERIZATION, A. B. Burg and 
others, University of Southern Cali- 
fornia for Wright Air Development 
Center, U.S. Air Foree. May 1957. 
68 pages. (Order PB 131180) from 
OTS, U.S. Department of Commerce, 
Washington 25, D.C., $1.75.) Research- 
ers in this project continued to seek 
new patterns of chemical bonding and 
to consider their possible usefulness 
in relation to the invention of new 
polymers having unusual thermal sta- 
bility. Some of the animo-phosphino- 
boron resins studied were found to be 
stable at temperatures approaching 
500°C., and the limit is not yet known; 
however the problem of their poor 
mechanical properties remains. It was 
concluded that the phosphinoborine 
bonding principle withstands a great 
increase in the electronegativity of 
substituents on phosphorus, The sta- 
bility of P-P bonding was found to be 
much enhanced by CFS groups on P. 
so that the new compounds (PCF3)4 
and (PCF3)5 are decidedly stable. 
Progress toward more electronegative 
substituents on boron is reported, and 
recently initiated work phosphi- 
noaluminum compounds produced some 
interesting materials. 


Silicon Resins 

DEVELOPMENT OF THERMAL- 
LY STABLE SILICON CONTAIN- 
ING RESINS. L. W. Breed, F. Baioc- 


chi, and H. W. Christie, Midwest Re- 
search Institute for Wright Air De- 
velopment Center, U.S. Air Force. 
May 1957. 52 pages. (Order PB 131190 
from OTS, U.S. Department of Com- 
merece, Washington 25, D.C., $1.50.) 
This research was directed toward 
development of thermally stable sili- 
con containing resins. Parts of the 
program already completed are de- 
scribed in full. The research includes 
the synthesis of silane monomers 
which contain two silicon atoms con- 
nected by arylene groups and have 
sufficient functionality to form a ther- 
mosetting polymer when hydrolyzed 
and cured. It also includes finding 
methods of hydrolyzing and polymer- 
izing these monomers in which the 
maximum use is made of their func- 
tionality. Methods found suitable for 
synthesizing the monomers in quan- 
tities of one pound or more were used 
to prepare the following compounds: 
1,4-bis (methyldiethoxysilyl) benzene, 
4,4’-bis (methyldiethoxysilyl) pheny- 
lether, and phenyldichlorosilyl-trichlo- 
rosilylbenzene. Description of sta- 
tistically designed series of experi- 
ments to study the variables effective 
in the formation of laminates from 
silicone resins and glass fiber fabric 
is also included, 


Polyvinyl Pyrolidone 


A detailed, 48-page booklet on the 
versatile, high molecular weight poly- 
mer PVP(polyvinyl pyrolidone), de- 
scribing its chemical and_ physical 
properties and the numerous applica- 
tions so far developed, has been pub- 
lished by the Acetylene Chemicals De 
partment of Antara Chemicals, a 
sales division of General Aniline and 
Film Corporation. 

Copies may be obtained from An- 
tara Chemicals, General Aniline and 
Film Corporation, 435 Hudson Street, 


Vinyl Acetate 


A new 16-page booklet on NIACET 
vinyl acetate monomer has just been 
released by Union Carbide Chemicals 
Company, Division of Union Carbide 
Corporation. This booklet sec- 
tions on operating procedures, phy- 
sical properties, specifications, shipp- 
ing data, applications, polymerization 
techniques, analytical procedures, and 
physiological properties. 


Heating and Cooling 

American Hydrotherm Corporation, 
10-55 Jackson Ave., Long Island City 
1, New York, N.Y., is pleased to an- 
nounce availability of a new publica- 
tion, Bulletin 200. This bulletin offers 
pertinent information on high tem- 
perature heating and cooling systems 
for industrial process applications, and 
presents detailed information and 
curves on various thermal liquid heat- 
ing media. Free copy is available on 
request. 
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Award to Loma Plastics 

Governor Price Daniel, in a special 
ceremony held at the Executive Man- 
sion, Austin, Texas, today presented 
the annual “Boon to American Wo- 
men Award” to Louis H. Barnett, 
president of Loma Plasties, Inc., of 
Fort Worth. 

Barnett was cited in the 
which accompanied the award for “A 
superior functional approach to the 
problems of the housewife” and “An 
imaginative and unconventional ap 
proach to the solution of increased 
home living problems” as displayed 
in his Loma plastic housewares, 

Governor Daniel made the presen- 
tation on behalf of the Women’s Re- 
search Guide, a non-profit organi 
zation of community-conscious women 
throughout the country, which selec- 
ted the Texas manufacturer for the 
commendation after a survey of new 
developments in housewares high 
lighting new items that have proven 
helpful to American  home- 
makers, 

Mrs. Katherine Hewell, of San An- 
tonio and New York, president of the 
Guild, disclosed that Barnett’s thriv- 
ing plastics molding and designing 
operation had been chosen over other 
manufacturers largely on the strength 
of two new Loma products, a noise- 
less, unbreakable, 20-gallon trash can, 
and the firm’s new plastic laundry 
hamper. 

Governor Daniel spoke for the state 
of Texas in congratulating Barnett 
on the service award, and praised the 
youthful manufacturer-engineer, who 
has built Loma in less than a decade 
to a position of leadership in its in- 
dustry. 


scroll 


most 


Borden PVC Building 

Completion of a modern, one-story 
office and laboratory building by its 
Polyvinyl Chloride Department — in 
Leominster, Massachusetts, has been 
announced by the Chemical Division 
of the Borden Company. 

The new facility will be operated 
in conjunction with polyvinyl 
chloride resin plant opened by Bor- 
den’s at the same location last year. 


Recirculating System 

A compact, self-contained, portable, 
cooling and recirculating SYSTEM 
(complete with air cooled compressor, 
recirculating pump and all necessary 
controls) has recently been developed 
by Mayer Refrigerating Engineers, 
Inc. of Lincoln Park, New Jersey. 

Further information may be had by 
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Mayer Refrig 
arating Engineers, Inc., Lincoln Park, 
New Jersey. 


writing directly to 


Winding Machine 

A time-saving new 
will unwind, accurately measure and 
rewind vinyl, poly and other soft plas 
tics is now offered to the converting 
and cutting trade. This machine, 
manufactured by the Hobbs Manu 
facturing Company of Worcester, 


machine which 


Massachusetts, well known for their 


line of plastic winding equipment, has 
several unique advantages. Details 
and prices on request from Hobbs 
Manufacturing Company, 26 Salisbury 
Street, Worcester, Massachusetts, 


‘Delrin’ Plant 

A large-scale plant to manufacture 
“Delrin” acetal resin, a new plastic 
material developed under Pont’s 
fundamental research program, will 
be constructed near Parkersburg W. 
Va., the company announced today. 

The manufacturing unit will be lo- 
cated at Du Pont’s Washington Works 
on the West Virginia shore of the 
Ohio River where the company manu- 
factures several other plastic mate) 
ials, The plastic is expected to be in 
commercial production by mid-1959. 
Completion of the new unit will add 
120 employees to the Washington 
Works operating force. 


Necrology 


William J. Dunnican 


Mr. William J. Dunniean, of 3852 
Plymouth Road, Union, New Jersey, 
died following a short illness on Oct 
tober 21st. 1957. He was 54 years old. 

Mr. Dunnican had spent almost 40 
years in the plastics industry, start 
ing in 1918 with Garfield Manufac 
turing Company, Garfield, New Jer- 
sey. He also held posts with Reilly 
Tar and Chemical Corporation in New 
York City and Indianapolis; Durite 
Plasties, Philadelphia; Synvar Cor 
poration, Wilmington, Delaware; Gor- 
don Chemical Company, Wilmington, 
Delaware; Sparta Industries, Sparta, 
New Jersey, and the Rainville Com- 
pany, Long fsland. His most recent 
work was as Sales Representative for 
Polyrez Corporation of Woodbury, 
New Jersey, and for Hull-Standard 
Corporation of Hatbora, Pennsylvania, 

Mr. Dunnican was a member of the 
Plastics Pioneer Association, the So- 
ciety of Plastics Engineers, Inc. (for 
mer National Vice-President). As the 
principal of Dunnican Associates, he 


Was also a member of the Society 0 
Plastics Industries, Inc. He was ix 
tive in the B.PLO.E. and active 
Mason, 

Mr. Dunniecan is survived by his 
wife and three married daughters 


Men In The News 
Phillips Appointments 


Several appointment have bee) 
made to the staff of the plasties sali 
division of Phillips Chemical Con 
pany, Wholly owned subsidiary of 
Phillips Petroleum Company. 

Named as sales engineers were <A 
R. Beckett, western district at Pasa 
dena, Calif.; C. J. Silas, southern 
district at Bartlesville, Okla.; R. \ 
Porter and C, H. Luling II], Chicago 
district at Elmhurst, Ill; L. A. Grun 
dy, New England district at Kast 
Providence, R.I.; C. R. Loden, R 
Lynch, and F. M. Jackson, New York, 
N.Y. district; A. C. Akron, 
Ohio district; and F. C. Blue, division 
headquarters at Bartlesville, 

The district offices serve plasti 
fabricators using the Phillips-develop 
ed Marlex thermoplasties in all areas 
of the United States, Canada, and 
foreign countries. Wash? is 
director and manager of the 
plastics sales division, and Walter R. 
Clark is assistant sales manager, R 
Vernon Jones is manager of technical 


Levinson, 


G,eorge 


sales 


service and development. 


Donald M. Ware 

Donald M. Ware jJoms the staff of 
Fiber Glass Industries, Ine., of Am 
sterdam, New York. 

Mr. Ware was previously gissociated 
with the Reinforced Plastics Division 
of Owens Corning Fiberglas Corpor 


ation, 


Ernest J. Csaszar 

The appointment of Ernest J. Csas 
zar to the post of Sales Engineer, 
Newark Die Company, was announced 
today by Islyn Thomas, President 
The Newark firm is one of the coun 
try’s largest manufacturers specializ 
ing in the design and production of 
molds for the plastics and die cast in 
dustries. 

Mr. Csaszar has been a member of 
the Society of Plastics engineers 
since its inception and at the present 
time is the Secretary-Treasurer of 
the Newark Section. He is also an 
active member of the Mold Making 
Section of the Society of the 
Industry, and the Chairman of its 
Policy Steering Committees 


iastics 


Robert Lewis 

TOY INDUSTRIES INC. announ 
ces the appointment of Mr. Robert 
Lewis to the position of Vice-Presi 
dent, in charge of plant production 
operations, 

Mr. Lewis was previously in charge 
of production at Dart Plasties Co, ir 
Brooklyn, New York 
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AROUND THE WORLD 


UNITED STATES 


JOURNAL OF APPLIED PHYSICS 
October, 1957 


Abstracter € 
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This issue is devoted mainly to 
plastics. There are articles 
dealing with the subject and one or 
more should be of interest to persons 
concerned with design and applica- 
tion of plastics and in the field of 
polymer chemistry. Polyethelene and 
polystyrene receive most of the con- 
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MATERIALS IN DESIGN 
ENGINEERING 


September, 1957 


Abstracter: Leonard Buchoff 


Where to use Polyester Film — 
Malcolm W. Riley 

This article discusses the properties 
and uses of polyethylene terephthal- 
ate film, marketed as “Mylar” by F. 
I. Du Pont de Nemours. Electrical, 
mechanical and decorative applica- 
tions are described. Mylar’s very 
high dielectric strength, high tensile 
strength, low permeability to organic 
solvents, heat resistance, and resist- 
ance to a variety of chemicals are 
shown in several tables. 


A Guide to Synthetic Rubbers — 
Valeolm W. Riley 

Properties of styrene-butadiene, bu- 
tyl, nitrile, polysulfide, neoprene, sili- 
cone, acrylic, Hypalon and urethane 
rubbers and fluroelastomers are giv- 
en. 
This article is an excellent source 
of information in determining the 
rubber to use in a particular applica- 
tion. Tables of comparison between 
the materials as well as individual 
property charts facilitate the mater- 
ial choice. 

The affects of fillers, additives and 
blending of different rubbers are de- 
scribed. 


Seventy 
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RUBBER AGE 
September, 1957 


Abstracter: James Harringtor 


Elastomers for Use Radiation 
Fields — Robert Harrington 

The author describes the effects of 
gamma _ radiation on the physical 
properties of several elastomers and 
plastics. Elastomers which were ir- 
radiated while stressed in air degrad- 
ed much more rapidly than when ex- 
posed to the same radiation dose and 
stress while in a vacuum. The stress- 
ed specimens in a vacuum had prop- 
erties similar to unstressed specimens 
exposed to air during the same ra- 
diation exposure. Tests showed that 
marked differences in dose rate had 
no effect on the physical properties 
over a wide range of dosage levels. 


* 


GERMANY 
KUNSTSTOFFE 
September, 1957 


Abstracter: Anne Schwend 


Plasticizer Effectiveness—a Function 
of the Structure of External Plasti- 
cizers F. Wuerstlin and H. Klein 

Di-electric measuring results serve 
as basis for a discussion of the ex- 
ternal plastification of high molecular 
weight substances and the effective- 
ness of plasticizers. Previously 
published findings are confirmed. The 
internal mobility of a plasticizer mole- 
cule, characterized by its second order 
transition point, determines the order 
of plasticizers, and this independent 
from the substance to be plasticized. 
The temperature differences between 
the individual second order transition 
points of both high molecular mat- 
erials and plasticizer determine the 
effectiveness of the plasticizer. In- 
vestigations prove that a certain sub- 
stance acts as plasticizer if added ac- 
cording to the specific blending sy- 
stem, while in case of a negative 
temperature difference t,—t, it will 
act as hardener. 


Cross-linked Polystyrene for Electro- 


Technical Appliances — W. Mertens 
and G. Kannebley 
Although interest in cross-linked 


polystyrene is growing in Germany, 
no such product of German origin has 
appeared on the market’ far. 
Characteristics of cross-linked poly- 
styrene imported from the U.S.A. are 
discussed. 

Registering the Yield Point of Plastic 
Sheeting in Dependence of Tempera- 
ture — W. Voigt. 

Description of an apparatus per- 
mitting to register pneumatically a 
change in the modulus of elasticity 
of plastic films under minimum loads 
at rising temperatures. 
Temperature-Resistant Glass Fibre 
Laminates — Harro Hagen 

A review of U.S. and British litera- 
ture as appeared on the subject of 
both thermal and mechanica! capaci- 
ties of a number of glass fibre lami- 
nates, 
ith British Plastics Exhibition and 
Convention, London, July 1957 

A resume of news and novelties 
made public at this year’s British 
Plastics Exhibition and Convention, 
in particular low pressure polyethy- 
lene from British production, Bri- 
tish-made polyterephthalic acid ester 
sheeting “Melinex” resembling Mylar 
films, synthetic mica and “Supramica” 
ceramic plastics for electronic appara- 
tus withstanding continuous working 
temperatures of more than 500° C., 
butadiene and acrylonitrile co-poly- 
mers by British Geon Ltd.; the new 
Foster Yates low pressure injection 
molding machine with revolving table 
drew particular attention. 

Combined Machines for Vacuum and 
Heat Forming — Erich Escales 

The limits set for vacuum forming 
by a theoretical maximum forming 
pressure of 1 kg/sq.cm. made it im- 
perative to look for other means to 
expand this method’s application pos- 
sibilities. It has been found in the 
use of the drop-forming method which 
permits a mechanical augmentation 
of the forming pressure. Practical 
realization of a combination of 
vacuum forming and drop forming 
was shown at the International Plas- 
tics Exhibition in London in July 
1957 by Messrs. Hydrochemie of 
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Zurich. Their Formvac U-5 automatic 
thermoforming machine offers four 
different forming possibilities: a. 
straight vacuum forming; b. drop 
forming; ¢. Airslip forming; d. drape 
forming. The same company also of- 
fered another automatic machine for 
mass production of thermo-formed 
articles from both thickest plate and 
thinnest sheet materials. The “Form- 
pack R-7” uses the drop-form method 
with negative mold and positive force 
plug and automatically clamps, heats, 
forms, chills, separates and ejects the 
stamped-out moldings via an elec- 
tronic computer. Distribution of wall 
thickness is admirably uniform. A 
depth/diameter ratio of 2: 1 and more 
is achieved whereby walls may _ be 
drawn vertically or even undercut. 
Thus, this rotational automatic ma- 
chine permits the fabrication of con- 
tainers with horizontal struts and 
with threaded, spring or bayonet 
catches. The machine works on a 
multi-step rotational principle for 
continuous thermo-forming with heat- 
ing for sheet material on both sides 
and stepless temperature control. 
High-Polymer Research in Both Mos- 
cow and Leningrad 

Excerpt from a report by the Polish- 
physico-chemist E. Turska on her stu- 
dies of the centres of high polymer re- 
search in the USSR. Research pro- 
blems and methods resemble those in 
Western Europe and the United 
States. 
Bonding of Polystyrene Parts—Pre- 
cautions in the Use of Toxic Solvents 
— H. Sontag 

Maximum concentrations of gases, 
vapors or dusts of toxic character 
stipulated first in the U.S. as admis- 
sible for workshops in which poly- 
styrene parts are bonded and _ as- 
sembled, have also been adopted in 
Germany. Inherent regulations are 
interpreted, 
Thermoplastic Machine Parts — //. R. 
Jacobi 

A review of thermoplastic materials 
and their properties making them 
suited for a number of machine parts 
such as nuts and screws, absorbers, 
toothed wheels, gears, friction bear- 
ings, driving and conveyor belts, con- 
tainers, casings, handles, switches, 
slides, packings, valves, ete. Basic 
principles and factors to be observed 
upon use of thermoplastics for 
machine parts are discussed. 


* 


KUNSTSTOFF-RUNDSCHAU 
September, 1957 


Abstracter: Leo Fischer 


Four Interesting Synthetics of Today 
— E. Wanderberg 

This article discusses the four new 
est synthetics—silicones, epoxies, pol 
yesters and polyethylenes. These res 
ins are based on the following prin- 
ciples: when the molecular structure 


SPE JOURNAL, December, 1957 


of resins is linear a_ thermoplastic 
results. If a lattice formation exists 
the resin is thermosetting. Lattice 
formation follows three directions; 
condensation with the splitting off of 
molecules and the formation of wa- 
ter; polymerization, which requires 
no pressure; addition polymerization, 
a combining of molecules but result 
ing in no splitting and no formation 
of water. A combination of two 
principles produces polyesters. 

The article in a routine manner dis 
cusses the four resins mentioned and 
gives their uses and applications. 
Synthetics Help Rationalization 
Reinhard Walter 

The author defines “rationalization” 
as an economic force to raise the 
standard of life. For this it is basic- 
ally necessary to increase the econ- 
omic production per worker in- 
dustry, to improve the products them 
selves, to make them more durable, 
and to create new products for better 
living. Plastics play a very import- 
ant role in this sphere. The article 
stresses in great detail that the value 
of plastics is not in substitutions or 
cheaper products, but in creating new 
uses, new durability, new appearance- 
es and new comforts. He lists a 
great many applications of plastics 
where their use has made consider- 
able contributions to the improve- 
ment of our economy. Many improv 
ed products and new products are dis- 
cussed. It is especially interesting to 
note how many spheres of entirely 
new economic activities have been 
created as a result of the advent of 
plastics. 

Suggestions for Fabricating Hard 
PVC and Other Thermo Plastics — 
H. Jungnickel 

Although plastics have many ex 
cellent and often unbeatable qualities 
many an application is inferior be- 
cause of poor workmanship. Are 
current problem is the joining of 
sheeting and pipes. The article il- 
lustrates a number of good and bad 
techniques. The author prefers ad- 
hesives to welding especially in join- 
ing of pipes. Of course where sec- 
tions are fabricated from flat sheets 
welding may be necessary and he 
stresses that the welds must be in 
the proper location to be effective. 
Corner welds should avoided 
wherever possible. Where PVC _ is 
laminated to wood or metal adhesives 
with solvents are not recommended. 
Dispersions with water evaporating 
before the parts are put together are 
preferred. Many other suggestions 
for proper fabrication are given. 

August, 1957 
The Influence of Chemical Structure 
on Double’ Refraction of Macro- 
molecular Substances — Majer 
and J. Dvorak 

Isotropic high molecular materials 
are able to form a double refraction 
through external tensions, usually 


tensile con 


pressure. The 
stant of the double refraction will al 
ways be a linear function of the mod 
ulus of elasticity. The greates. op 
tical refractive sensitivity is obtain 
ed by the aromatics, especially the 
saturated polymers. The double re 


optical 


fraction, influenced by the tensile 
factor, also represents a function of 
the modulus of rupture. With a rise 
in the index of the modulus of rup 
ture the refraction constant gets low 
er. The optical constant is also a 
factor in determining expansion and 
contraction characteristics. 

The calculated values of the re 
fraction constant are usually some 
what smaller than the empirical mea 
sured values. Although the theo 
etical equations do not fully suffice 
to determine the physical character 
istics of the macromolecular sub 
stances, they are of some value. 
Styrenated Oils and Alkyds M. 
Bottcher 

This concluding article on oils and 
resins for the paint industry describes 
the patent literature extant regarding 
the styrolization of oils and alkyds. 
Most of these patents deal with cop 
olymerization of styrene monomers 
and the various resins used in the 
paint industry. 

Swedish Plastics Society Meeting 

The proceedings of the Tenth An 
niversary Celebration of the Swedish 
Plastics Society are deseribed. Nu 
merous papers are abstracted deal 
ing mostly with practical production 
problems in the plastics industry of 
Sweden. 


* 
DER PLASTVERARBEITER 
August, 1957 


Abstracter: Leo Fischer 


Development and Application of Syn- 
thetics in the Building Trades 
R. Walter and D. I. Frenz 

Total German industry has grown 
200% since 1936, the plastic industry 
564.% PVC represents 380% of this 
growth. This is chiefly due to the 
use of PVC in construction. An im 
portant factor in the widespread use 
of PVC for flooring and walls is not 
only their beautiful appearance and 
excellent physical characteristics, but 
the lack of personnel for 
cleaning and maintenance. Another, 
newer application is window-sills and 
frames, usually as coatings on rigid 
construction materials. Another wide 
application is polyvinyl acetate for 
producing floors by the troweling 
method. 

Piping and tubing is also widely 
used. Polyethylene piping is espe 
cially in big demand to prevent freez 
ing weather from bursting water fill 
ed pipes. The use of glass fiber re 
inforced sheeting for roofing is be 
coming widespread. Melamine and 
phenolic decorative laminates are only 
lately gaining acceptance. 
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Vacuum and Air Pressure as Aids in 
Injection Molding — Heinrich Spies 

The difficulties in molding a long 
article that usually presents problem 
of air entrapment is discussed here. 
Merely venting the piece does not pro- 
duce uniformly good results. The au- 
thor suggests the use of a fine cut in 
the plunger or male part in order to 
let the air out as the mold closes. 

When the mold is closed a vacuum 

applied. This takes out the re- 
maining air and also helps to cool the 
piece thus preventing burns. The 
article is well illustrated. 


Methods of Forming Acrylic Sheets— 
Heinz Greiner 

The difficulty encountered in form- 
ing acrylic sheets is the retention of 
optical clarity. The roughness of an 
acrylic sheet is measured around 0.03 
to 0.06 microns obtained with an in- 
terference microscope. Another prob- 
lem is, of course, the uneven thick- 
ness developed during forming and 
thus distorting the optical clarity and 
affecting the strength. If the degree 
of refraction is 5 or over the clarity 
is disturbed. It is suggested to avoid 
the use of metal in forming tools but 
rather to use compressed wood fiber 
boards, casting resins or cement com- 
positions 

The author establishes a method to 
compute the practical shape for form- 
ing whereby the least optical distor- 
tion and variation in thickness takes 
place. There is a depth to width to 
volume relationship expressed in an 
equation. <A factor involving the to- 
tal surface area is also taken into 
account. This article has some use- 
ful suggestions in designing objects 
for press forming acrylics, 

\ Polyester House for Five People— 
Bre ndel 

The house described in this article 
is built of polyester glass fiber struc- 
tural units. Ceramic pipes are cast 
into the structural members. Pre- 
fabricated sections are assembled on 
the job. No metal framework or 
steel trusses or beams are used. The 
general design seems somewhat con- 
ventional in comparison with the 
American “Plastic House” but it is 
much lower in cost and seems quite 


efficient. 


GREAT BRITAIN 
BRITISH PLASTICS 
August, 1957 


Abstracter: Evert A. Mo! 


Report on the 4th British Plastics 
Exhibition and Convention — Staff 
Written 

The August issue of British Plas- 
tics has been devoted completely to 
the 4th British Plastics Exhibition and 
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Convention held July 10-20 in London. 
Generally, it can be. said that there 
were startling developments in 
materials but quite an intensive de- 
velopment of improved machinery. 
The machinery section was quite in- 
ternational in that 29 overseas com- 
panies brought machines or equipment 
to London. The convention was also 
international in character; of the 18 
papers presented, five were from the 
United States and three from Ger- 
many. The following papers were pre- 
sented: 

“Synthesis and properties of olefin 
and diene polymers,” Dr, H. F. Mark, 
Polymer Research Institute, Brooklyn, 
U.S.A. 

“Some aspects of low-pressure poly- 
thenes,” Dr. Erhard Grams, Farb- 
werke Hoechst A. G., Frankfurt, 
Germany. 

“Light scattering of polythene in 
solution,” S. W. Hawkins, P. B. Me- 
Farlane and F. Yearsley, Alkali 
Division, Imperial Chemical Industries 
Limited. 

“The effect of crystallinity on the 
permeability of polythene to gases and 
vapours,” C, E. Rogers, A. W. Myers, 
V. T. Stannett and M. Szwarc, State 
University College of Forestry, 
Syracuse University, New York. 

“Factors influencing long term 
stress properties of polythenes”, 
James A. Reid, J. E. Pritchard, and 
W. B. Reynolds, Phillips Petroleum 
Co., Bartlesville, Oklahoma. 

“The physical properties of lightly 
plasticized p.v.c. compounds,” R. A. 
Horsley, BX Plastics Research Sta- 
tion, Manningtree, 

“Foamed polyvinyl! chloride,” Denis 
A. Lever and G. Burke, British Geon 
Limited. 

“High impact rigid vinyl materials,” 
By Clarence Parks and G, B. Jennings 
of the B. F. Goodrich Chemical Com- 
pany, Cleveland, Ohio. 

“Some aspects of high density poly- 
thene pipes,” Dr. Hermann Paul, 
Chemische Werke Huls, Reckling- 
hausen, Germany. 

“Some recent developments in ex- 
trusion,” Alexander Kennaway, Im- 
perial Chemical Industries Ltd. Plas- 
tics Division. 

“Developments of extrusion in Ger- 
many,” Dr. Gerhard P. M. Schenkel, 
Paul Troester Maschinenfabrik, Han- 
over, Germany. 

“The influence of preplasticization 
on the injection moulding process,” E. 
Gaspar and M. G. Munns, Projectile 
& Engineering Co., Ltd. 

“The significance of injection rate 
in moulding,” L. W. Meyer and L. E. 
Tallman, Dow Chemical Company, 
Midland, Michigan, U.S.A. 

“A study of injection moulding of 
toughened polystyrene,” G. Hulse 
and Dr. A. Z. Borucka, Monsanto 
Chemicals, Limited. 

“Recent developments in fluorine 
polymers,” G. W. Bowley, Plastics Di- 
vision, Imperial Chemical Industries, 


Limited. 

“Recent developments in arc re- 
sistant thermosetting materials,” Dr. 
J. Hofton and C. P. Vale, British Plas- 
tics, Ltd. 

“Relative merits of epoxide, phen- 
olic and polyester resins in glass re- 
inforced plastics,” L. H. Vaughan, 
Bakelite, Limited. 

“Reinforced plastics for efficient 
structures,” W. Andrew Baker, Bris- 
tol Aircraft, Ltd. 

Separate, well-illustrated sections 
are devoted to the most important 
plastics like acrylics, amino plastics, 
cellulosiecs, fluorine plastics, nylons, 
phenolics, polystyrenes, polyethylenes, 
vinyls and reinforced plastics. 

The section on machinery is highly 
interesting in that it describes and 
shows a great many foreign machines 
that are very seldom mentioned or 
described in American literature as, 
for instance, the Italian Triulzi injec- 
tion molding machine, the French 
Andouart extruder, and the Belgium 
Mapri twin screw extruder. Most of 
the German machines have already 
been described in some detail in the 
June, 1957 issue of British Plasties. 


July, 1957 


Fillers for P. V. C. — J. Phillips and 
G. Youde 

The theory of filling of P. V. C. is 
basically different from that for rub- 
ber. The authors list the basic re- 
quirements for a P.V.C. filler and 
then proceed to a short description of 
the types of fillers in common use. 
The methods for assessing fillers in 
pastes and compounds are _ interest- 
ing. The properties of flexible com- 
pounds with various fillers at various 
concentrations are discussed and de- 
scribed with the help of a large num- 
ber of graphs. Among the properties 
discussed are specific gravity, the 
volume resistivity, water absorption, 
cold flex temperature, and softness. 
It is shown, for instance, that lightly 
calcined china clays can improve the 
volume resistivi v by as much as 10 
times without increasing the water 
absorption to a measurable degree. 
Stearate-coated natural ground whit- 
ing of fine particle size can be incor- 
porated in considerable loads before 
unduly affecting hardness, strength 
and cold flex. This means that in 
many cases substantia! savings can 
be realized when using this whiting 
as a filler. 
An Introduction to Thin Wall 
Moulding — M. P. Brown and E. 
Gaspar 

This article is largely a descrip- 
tion of a Peco injection molding ma- 
chine that utilizes the principles for 
thin wall molding developed by the 
author. Some of their conclusions 
are pretty obvious as, for instance, 
that there is a limit to the size of 
the thin wall container that can be 
produced by injection molding and 
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materials can be of 
great assistance. On the whole, how- 
ever, the article is very informative 
and a good example of how basic 
considerations can be turned to good 
use in mold and machine design. 


June, 1957 


Developments in Reinforced Plastics 
— Staff Written 


that easy flow 


This article is a collection of ab- 
stracts of papers presented at the 
technical conference on reinforced 
plastics held by the British Plastics 
Federation in Harrogate on May 1, 2 
and 3, 1957. Because it is very dif- 
ficult to abstract abstracts, we will 
just list the titles of the papers which 
together comprise a worthwhile and 
diversified review of the latest tech- 
niques in the reinforced plastics field 

“Competitive routes in the thermal 
decomposition of polyester systems,” 
by P. D. Ritchie. 

“Some aspects of the development 
of heat resistant laminates and lam- 
inating resins,” by D. B. V. Parker, 
Ek. W. Russell and W. W. Wright. 

“An investigation of chemical fin- 
ishes for glass fabrics used in the 
manufacture of reinforced plastics,” 
by A. de Dani and J. Nolan. 

“The effect of heat on the flexural 
strength of certain glass fabric filled 
laminates,” by W. J. Read. 

“Raw materials for polyester res- 
ins,” by Brian Parkyn. 

“New developments and potential- 
ities of asbestos-based plastics,” by 
G. S. Learmonth. 

“The matched metal die moulding 
of chopped glass fibres and polyester 
resins,” by C. Joseph. 

“Injection moulding of reinforced 
plastics,” by J. Rees. 

“Moulding glass fibre (doughs and 
allied materials)” by M. Lewin. 

“Autoclave mouldings,” by H. P. 
Martin. 

“The latest methods of hand lay-up 
moulding,” by F. Boydon. 

“The inspection of polyester/glass 
structures,” by Dr. J. H. Martin. 

“The fatigue and creep properties 
of plastic laminates,” by A. W. 
Thompson. 

“Reinforced plastic 
sels,” by A. Wilson. 

“Some results with the application 
of glass fibre-reinforced plastics in 


pressure ves- 


aircraft construction,” by Rob J. 
Schliekelmann. 

“Medical aspects of reinforced 
plastics manufacture,” by Dr. E. E. 
Lieber. 


Some Recent Developments in German 
Processing Equipment — 
Staff Written 
This is a very informative article 
for people who want to acquaint 
themselves with recent developments 
in Germany. They will find that the 
German plastics processing equipment 
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is at least at the same technical level 
as here in the United States and, the 
abstracter thinks, even ahead in some 
cases. 

The German extrusion machine 
builders, for instance, have paid con- 
siderable attention to adiabatic ex- 
trusion and various constructions 
utilizing this principle have been 
worked out. For instance, a com- 
pany called Alpine AG has come out 
with a laboratory extruder that op 
erates fully adiabatic. Barre! heat- 
ing and cooling have been fully elim 
inated except for a_ short, electrical 
preheating of the die head. The pro- 
cess is simply controlled by a throt- 
tle at the output end of the screw, 
The builders claim that it is suitable 
for processing P.V.C., all types of 
polyethylenes, polyesters, cellulose, 
acetates, acrylics, polystyrenes, and 
polyamides, 

Also described is new or improved 
equipment made by well-known com 
panies such as: Johann Fischer Abt 
Maschinenbau, Paul Troester Masch- 
inenfabrik, Ruth Schwabenthan 
Maschinenfabrik, Herman Berstorff 
Maschinenbau, J. Kleinewefers Sohne, 
Hoepfner GmbH, and _ Reifenhauser 
Maschinenfabrik, et al. A cut-away 
of the Reifenhauser 150S gives an 
idea of the sturdy construction and 
reliable drive of this machine. Most 
machine manufacturers have paid 
considerable attention to accurate 
temperature control. Quite a_ few 
claim contro] accuracy of the order 
of + 1C. Generally the trend is to 
very high length over diameter ra- 
tios. Kleinewefers goes as high as 
24:1. 

In the injection molding field, in- 
creased use is being made of screw 
type pre-plasticizing units. Interest- 
ing specialties like bottle blowing ma- 
chines, swivel nozzles, and vertical 


injection molding have been reported. 
Automatic and semi-automatic auxil- 
iary equipment like granulators and 
mixers, vacuum forming machines, 
foam handling equipment and radio 
frequency welders are available in 


many types. 


TRANSACTIONS & JOURNAL 
OF THE PLASTICS INSTITUTE 


July, 1957 
Abstracter: H. H. Dash 


Plastics in Boats — H. A. Collinson 


The use of plastic materials is dis- 
cussed for both small craft and large 
ships. The paper also covers the 
more recent use of reinforced plastics 
in boat construction. 

Plastics have found their way into 
boats primarily because of their su- 
perior resistance to salt water over 
that of metals and wood. In small 
craft, fittings (blocks, cleats, reefing 
gear, etc.) made from fabric based 


found extensive ust 
For construction purposes, the resir 


phenolics have 


glues, particularly those compounded 
from resorcinol-formaldehyde resins, 
have found strong favor. The use of 
these glues has permitted plank lam 
ination of superior qualities than 
heretofore possible for yacht con 
struction. They have also eliminated 
the need for maintenance and caulk 
ing. 

Plastics are also employed in navi 
gation instruments (phenolics, vinyls, 
acrylics), sails and cordage (nylon, 
terylene), flooring (PVC), ete. The 
employment of plastics in large ships 
has been mostly confined to fittings, 
furniture, flooring, and other miscel 
laneous use. Glass reinforced plas 
tics bids fair to challenge wood as the 
basic construction material for boats 
of varying sizes. This is accounted 
for on the basis of several superior 
properties of the reinforced plastics. 
Both single and matched mold tech 
niques are employed boat con 
struction. 


Thermoplastics the Submarine 
Cable Industry — Sir John Dean 


Prior to World War II, rubber (gut 
ta-percha and balata) or modifications 
(Paragutta, K-gutta) had 
been the standard extruded covering 
for cables. However, at higher fre 
quencies, these rubbers show too great 
a dielectric loss. It was not until the 
development of polyethylene just pri 
or to the war that made possible the 
production of efficient high frequency 
co-ax cable. The later use of corro 
sion and abrasive resistant polyvinyl! 
chloride sheathing considerably im 
proved the production of armour wires 
for submarine cable. Expanded poly 
ethylene currently represents one of 
the more significant developments in 
dielectric materials for cable use. 


of same 


The Industrial Application of “Tery- 
lene” Polyester Fibre As 
Kennedy 

Terylene is IC I’s trade name for 
the terephthalate polyester fibre pro 
duced from ethylene glycol and tet 
epthalic acid. It was developed in 
1940 and is currently being produced 
at an annual output of 22 million 
pounds. Equivalent fibres produced 
in other countries are Dacron (US), 
Tergal (France) Terlenca (Holland), 
Terital (Italy), Trevera and Diolen 
(Germany). 

Reaction and process flow chart 
are presented with the paper. Fila 
ment yarn and_ staple fibres with 
strengths 3 to 6 times that of wool 
are produced by a melt spinning pro 
cess. The chemical and physical prop 
erties of Terylene are discussed ip 
detail. Industrial applications include 
conveyor belting, V-belts, hoses, tire 
cord, fabrics, laminates, cordage, ete. 
Many extended uses are predicted for 
the future. 
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Transfer and !njection Molding of PVC 


Joseph J. Schmidt 


The October meeting of the Chicago 
chapter of the SPE was held at the 
Western Society of Engineers, October 
at 7:30 p.m. 

The meeting was called to order by 
president Ken Rouzer. Ken spoke 
about the National Directors duties 
and the fine job Ken Gossett was do- 
ing in fulfilling this office. 

Karl Wilson then talked about 
membership and asked that all mem- 
bers try to bring in a new member. 

Peter W. Simmons, national presi- 
dent of the SPE was present at the 
meeting. When Mr. Simmons was call- 
ed upon he spoke of the wonderful 
work being done by the Chicago Chap- 
ter, particularly in the educational 
field. 

The meeting was then turned over 
to Charles Rank, chairman of the 
program committee. He introduced the 
guests of the evening all of whom 
were from the Chemische Werke Huls 
Aktiengesellschaft, Germany; Dr. Hel- 
mut Konig, head of research and 
development, Hans Kuhrt, export 
manager and Alfred Travzold, plant 
engineer, The plant, the largest pro- 
ducer of plastics in Western Europe, 
is located about 30 miles from Dussel- 
dorf. The main products are poly- 
styrene, polyethylene and_ polyvinyl 
chloride. It was originally built to 
manufacture synthetic rubber and con- 
verted to producing plastics after 
World War Il. 

Mr. Kuhrt read an article which had 
been written by Dr. Konig covering 
the molding of polyvinyl chloride. 
Two methods of molding polyvinyl 
chloride were explained in the article; 
one being injection molding and other 
transfer molding. The transfer mold- 
ing being used primarily when mold- 
ing large parts and heavy sectioned 
parts. 

In injection molding the cylinders 
used are of a non corrosive material. 
The cylinder holds 2 to 5 times the 
weight of the shot and the material is 
held at 10° to 20° under good flow 
temperature. The material is injected 
20,000 psi and through a_ restricted 
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opening. 

The talk was supplemented by slides 
showing the various points covered 
in the article, 

After presenting the paper Mr. 
Kuhrt extended a very cordial invita- 
tion to everyone to visit their plant 
in Germany. 


Pioneer Valley 


Auxiliary Equipmen 
y Equipment 
William E. Olson 
The October meeting of the Pioneer 
Valley Section was held at the Wa- 
chusett Country Club and it featured 
the discussion of “Auxiliary Equip- 

ment” by three speakers, 

Bob Yahn of Yahn Engineering Co. 
discussed the advantages and types of 
hopper loaders in use today. His talk 
pointed out how uniformity of pro- 
cess was conducive to good molding 
conditions and how these machines 
contributed toward that end. His 
narration was accompanied by slides 
showing the machines in action. 

Hopper dryers and their positive 
contribution toward improved and 
consistent molding was covered by Mr. 
R. Thoreson of Thoreson—McCosh, 
Inc. His discussion included improve- 
ments noted when non-hydroscopic as 
well as hydroscopic materials were 
subjected to drying action and the 
problems encountered when certain 
materials were dried during days hav- 
ing high temperatures combined with 
high humidity. 

The final speaker of the night was 
Mr. John Thompson of New England 
Engineering and Manufacturing Co. 
who covered weigh feeders. He 
showed how they have advanced since 
they were first introduced on the 
market and pointed out how the in- 
vention of the compensator has been a 
major factor to their increased effec- 
tiveness. Mr. Thompson also pointed 
out following the manufacturers in- 
structions to the fullest will result 
in maximum performance the 
machine. 


Northern Indiana 
Sales Development 


Of New Products 


Leon J. Page 

The first get-together of the 1957- 
1958s season for the Northern 
Indiana Section of the S.P.E. was held 
at the Chamber of Commerce in Ft. 
Wayne, Ind. Mr. Leon Page, pre- 
sident, presided over the short busi- 
ness meeting that preceeded the enter- 
tainment provided for the meeting. 
Much of the happenings of the Nation- 
al S.P.E. during the summer months 
were discussed and the correspondence 
received was brought to the attention 
of all. A brief report of National 
activities was given by Wayne I. 
Pribble, National committeeman, Mr. 
Steve Michalski was named by the 
president to be the new chairman of 
the credentials committee for the 
1957-1958 season. The need for an 
active organization and enlisting new 
members was next discussed with 
basic plans being laid to further this 
phase of activity. 

Mr. Donald Moritz, Manager of 
Plastics Sales for the United States 
Rubber Co., was introduced to the 
members and guests by the president. 
Mr. Moritz maintains his office at the 
Fort Wayne Plant of the U. S. Rubber 
Co. and makes his home in the ad- 
jacent town of Cedar Shores, Indiana. 

The subject of Mr. Moritz’s talk for 
the evening was “Technical Sales 
development of New Plastics Pro- 
ducts” and he verbally outlined the 
way in which sales personnel shaped 
their campaigns around the technical 
developments of the past, taking ad- 
vantage of a useful property design- 
ed into a material or a product to 
further sales gains. Also, he showed 
the important position held by sales 
personnel in liaison between the cus- 
tomer in need and the people in re- 
search who try to fill the needs and 
requirements. 

In his talk, Mr. Moritz went on to 
prove that scientific acumen and 
economic “horse sense” were invalu- 
able to sales activity to prevent 
wasted time and effort on projects 
of an unsound nature scientifically 
or of limited remunerative value. Mr. 
Moritz stated that the basic purpose 
of engineering organizations, such as 
the S.P.E., was to accelerate the ex- 
change of scientific information and 
technical data but that all concerned 
should not lose sight of the fact that 
all work in plastics technology must 
be closely coupled with the commer- 
cial aspects of the situation so that 
financial justification for any effort 
invested could be demonstrated. 

The formal closing of the meeting 
was called by the president to permit 
the members to refresh themselves 
with their favorite beverages and 
snacks while the speaker was asked to 
comment on various questions. 
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Southern California 


High Density Polyethylene 
John A. Stahmann 


Both the physical properties and the 
industrial applications of high density 
polyethylene were discussed during 
the October meeting of the Southern 
California Section. Mr. W. O, Bracken, 
who presented the program, is a past 
president of the Society of Plastics 
Engineers and a National Director. 
He has been associated with the de- 
velopment of high density polyethy- 
lene at the Hercules Company, Wilm- 
ington, Delaware, and thus is un- 
usally well informed on the subject. 

About a dozen companies are now 
engaged in the production of high 
density polyethylene. By 1960 it is 
expected that some four hundred mil- 
lion pounds will be produced. 

The usual type of polyethylene may 
be pictured as having many side 
chains or branches that prevent com- 
paction. The high density material, 
having about 10% fewer side chains, 
thus has a higher density and corre- 
spondingly different physical proper- 
ties. The Rockwell hardness, flexural 
strength, tensile strength, and meet- 
ing point are higher. It is quite chemi- 
cally resistant and also withstands 
abrasion well. 

One of the greatest problems con- 
nected with the processing of high 
density polyethylene is the scalloping 
or warpage due to high mold shrink- 
age. Another problem is the notch 
sensitivity. Nevertheless, a wide 
range of toys, sports gear, laboratory 
ware, packaging containers, household 
ware, grease containers, and cable 
coverings have been made, 

It is readily vacuum formed. The 
high density polyethylene retains heat 
so deep draws are possible. In fact, a 
water fog may be necessary to cool 
the ware after fabrication. 


Southern 


C-11 Styrene 


R. E. Welch & E. O. Redwine 


The Southern Section meeting was 
held Monday night, October 21, at the 
Architects’ and Engineers’ Institute 
Building. Preceding the meeting, the 
Board of Directors and Committee 
Chairmen discussed methods of im- 
proving quality of meetings as well as 
increasing attendance. It was also 
decided to hold a Christmas party 
some time in December. 

The speaker for the regular meet- 
ing was Mr, L. A. Murphy, Technica! 
Representative, Molding Materials 
Division, Bakelite Company. Mr. 
Murphy’s subject was Bakelite’s C-11 
styrene acrylonitrile copolymer. He 
compared this material to general 
purpose and high impact styrenes and 
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gave us data to show that physical 
properties of this material are con- 
siderably better than normal styrene 
materials (25-100% better). Cost-wise, 
C-11 is 60% more expensive than 
general purpose styrene and about 
25% more than high impact styrene 
on a pound-per-pound basis. C-11 is 
molded at temperatures between 
125°F and 550°F, with the mold 
temperature between 140 and 190°F, 
Molding pressures run approximately 
twice those of general purpose 
styrene, C-11 is dry colored like other 
conventional molding materials. It 
has a heat distortion point of around 
200°F and is a tougher material than 
normal styrene materials, It is recom- 
mended for outdoor use up to about 
24 months. Mr. Murphy showed us 
several samples of finished products 
made from C-11 which demonstrated 
its excellent strength, clarity and 
chemical resistance. 

The Southern Section Educational 
Committee is becoming very active 
in encouraging our Science students 
in the study of plastics, Several talks 
have either been made or scheduled 
before student chapters of engineering 
societies in the area, to further this 
interest. 


Binghamton 


‘Inside The Mold’ 


L. N. Chellis 


The Binghamton Section held its 
monthly dinner meeting at Pee Tee's 
Restaurant on October 24. 

Fifty members and guests turned 
out to hear Mr. William Rittenhouse 
of Dow Chemical Company discuss 
“Inside the Injection with 
Polystyrene and Polyethylene”. 

Guests at the meeting included 
Joseph Cianflone, General Textile 
Corporation; Leonard Bobonis, Capitol 
Records; Cyril Lewis, Consolidated 
Molded Products; Tom Whitney, Spen- 
cer Chemical Company; Raynor Hank 
inson and John Lem, IBM Corpora- 
tion, Bob Whelan and Tom Ackerly, 
Brilhart Plastics Company; and Joe 
Taylor, Ansco Corporation, 

Frank Reynolds, National Council- 
man, reported on the most recent Na- 
tional Council meeting. Highlights 
were the appointment of our new 
Executive Secretary, Mr. Thomas Bis- 
sell, the planned appointment of Dr. 
Day as fulltime editor of the SPE 
Journal, a new cover design for the 
Journal, and status of the new mem- 
ber drive. Mr. Reynolds also explain- 
ed for the benefit of the group the 
procedures to be followed according 
to the By-Laws for election of our 
new section directors. 

Mr. Rittenhouse discussed flow in 
injection molding under various cycl- 
ing conditions. He featured his pre- 
sentation with two movies made in 
Dow’s Midland Laboratories. Utilizing 


photo-mold with 


their 
side-walls, high speed photos wer 
made during injection cycles. 


glass plate 


Interesting differences were ap 
parent between the plastic fronts of 
polystyrene and polyethylene. The 
group was able to see the visual ef 
fect on jetting and packing of such 
variables as ram 
and gate size and shape. 

The interest of the group was evi 
denced by the extended = discussion 
from the floor that followed 
Rittenhouse’s presentation, 

Presiding for this meeting was 
Leroy Chellis, Secretary 


speed, pressures, 


West New England 


Automatic 


Molding 
C. Judd Holt 


John J. Vollertsen was guest speak 
er for the section’s “Automatic Mold 
ing Night” on November 6, when 105 
members and guests attended the re 
gular monthly dinner meeting at 
Betty’s Towne House in Agawam, 
Mass. 

Vollertsen, who is employed as a 
design engineer at Eastman: Kodak 
Company’s “Kodak Park” plant in 
Rochester, N. Y., discussed automatic 
molding techniques practiced by his 
firm and described how a relatively 
high degree of automation has been 
achieved, 

Vollertsen also showed a 40-minute 
movie which was filmed on the mold 
ing floor of the Rochester location, A 
spirited question-and-answer — period 
followed. 

In the business session of the meet 
ing national director George W. 
Martin (Holyoke Plastics Corp.) re 
ported on what had transpired at the 
October 10 meeting of the national 
council at Kansas City. 

Martin, who is also national ad 
ministrator for the society’s profes 
sional activities groups, introduced 
Thomas A. DeMarco (Monsanto 
Chemical Company) to bring the 
membership up to date on the work of 
the section’s professional activities 
committee. 

DeMarco, who is section P. A. ¢ 
chairman, briefly outlined his com 
mittee’s plans. He reported that a 
questionnaire already in the mail 
would help determine in which of 11 
areas each section member is interest 
ed in participating nationally and/or 
at section level, 

Lawrence W. Freeman (Plax 
Corporation), chairman of the mem 
bership committee, also spoke briefly. 
He announced that 17 new members 
had been recruited to bring section 
membership up to 228. 

Armand J, Vallieres (Pro-Phy-Lac 
Tic Brush Company) technical 
chairman. 


Seventy frie 


by 
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New York 


High Temperature Reinforced Plastics 
Malcolm Riley 


Over 125 members and guests tur- 
ned out recently for a dinner meeting 
of the Reinforced Plastics Group of 
the New York Section to hear a sym- 
posium on High Temperature Rein- 
foreed Plastics. The meeting was held 
it Tufaro’s Restaurant in Corona, 
Long Island. 

Keynoting the symposium, R. 1 
Schwartz, Chief of the Organic Mater- 
ials Branch of the Materials 
Laboratory of Wright Air Develop- 
nent Center, roughly outlined Air 
Foree requirements for higner tem- 
perature reinforeed plascies of the 
future, His introductory talk was fol- 
lowed by discussion of the most recent 
developments in polyesters, silicones, 
phenolics and epoxies for high tem- 
perature use, 

Dr. R. G. Nelb of Naugatuck Div., 
U. S. Rubber Co, described some of 
the results of their most recent work 
on high temperature polyesters, which 
has resulted in the development of 
Vibrin, 135, 136 and X-1068, The most 
heat resistant monomers developed by 
Naugatuck to date have been triallyl 
eyanurate and diallyl carbate. 

Vibrin 135 is a maleic anhydride- 
modified polyester resin with triallyl 
eyanurate as the monomer. It can be 
cured in a variety of ways and parts 
can be fabricated by any of the con- 
ventional techniques used for rein- 
forced plastics. It is normally reinfor- 
ced with glass fabric with a Garan or 
101 finish, The material has been ap- 
proved under MIL-E-25042 (USAF). 


Some properties of a 12 ply 151- 
Garan laminate with a resin content 
of 38% are given below: 


Ten Str, psi 


R. T. HR SCO 
30 day immersion (H.O) 53,100 
\. hr at 500 F 40,000 


192 hr at 500 F 17,900 


Flex Modulus, 10° psi 


T. 3.06 
1s hr at 500 F 255 
192 hr at 500 F 224 


Ten Str, psi 
38,100 
1s hr at 500 F 223.100 


Compressive Str, ps! 
45,000 
~at 500 F 30,000 


The newest Naugatuck resin about 
to be announced commercially is Vi- 
brin 186, which has improved high 
temperature strength and better resis- 
tance to oxidation and crazing at high 
service temperatures. typical 


Seventy sir 


properties of a 12 ply 181-301 lami- 

nate are given below: 

Flex Str, psi 
57-70,000 
192 hr at 500 F 28—33,000 
ls hr at 600 F 21,500 


ls hr at 700 F 10,600 
Flex Modulus, 10° psi 

0-3.9 

192 hr at 500 F 2.1-2.4 
Ten Str, psi 

66,000 


30 day immersion (H.O) 54,600 


Compressive Str, psi 
53,100 
1» hr at 500 F 33,500 


Dr. T. F. Hart, Silicone Div., Union 
Carbide Corp., discussed the two areas 
in which these semi-organie materials 
are used in reinforced plastics. First 
as a resin binder for glass cloth o1 
mat, and second as a high tempera- 
ture finish for the glass to improve 
the bond between the glass and or- 
ganic resins, 

Dr. Hart outlined as the outstand- 
ing properties of silicone resins: ther- 
mal stability, good electrical proper- 
ties and resistance to water, chem- 
icals, corona and weathering. In dis- 
cussing the properties of laminates 
made with GLSA 5973, Bakelite’s best 
resin for production of reinforced sili- 
cone laminates, Dr. Hart pointed out 
that though the mechanical properties 
of these laminates are not as good as 
those reported for some organic resin 
laminates, electrical properties are 
outstanding, particularly in regard to 
are resistance (180-250 sec) and pow- 
er factor (0.003-0.015 at 1 megacycle). 
Also, mechanical properties of sili- 
cone laminates improve on aging at 
temperatures of about 500 F for 100 
to 500 hr. The primary feature of 
these laminates in applications such 
as high speed, high temperature 
aireraft and missiles is the relatively 
low rate of degradation where short- 
term exposure is involved. 

Silicones or silanes used as a glass 
finish contain reactive vinyl or amino 
groups. Such types are represented 
by UCC’s A-172 and Garan finishes. 
Such silanes or silicones react with 
or are stronger adsorbed by the glass 
surface, while the organically reac- 
tive group reacts with the organic re- 
sin binder, forming a sort of giant 
molecule composed of glass. silicone- 
organic resin. 

Mr. Elmer Warnken of Cincinnati 
Testing Laboratories described the 
chemistry of phenolics and outlined 
some of the newer approaches toward 
using phenolics at higher tempera- 
tures. Mr. Warnken pointed out that 
in some applications phenolic lami- 
nates have retained serviceable design 


properties for as long as 200 hr at 
600 F, 

Two of the most interesting direc- 
tions in development are “the develop- 
ment of phenol silanes for use in the 
600 F temperature range” and the 
“controlled failure” or “ablation” 
theory of design. The ablation theory 
recognizes that such materials as re- 
inforeed plastics retain useful design 
properties for certain periods of time 
at temperatures much higher than 
those at which they can be used con- 
tinuously. Thus, in certain applica- 
tions where service is limited to speci- 
fically defined durations, reirforced 
plastics can be used at much higher 
temperatures than is usually con- 
sidered feasible. For example, pheno- 
lic laminates are used as liners for 
rocket motors. Combustion tempera- 
tures may reach values of 5-7000 F, 
but the duration of combustion may 
be only seconds or fractions of sec- 
onds. During combustion the phenolic 
laminate is destroyed, but since the 
duration of exposure is so short, the 
laminate retains the strength and 
thermal insulating value long enough 
to serve its design purpose in the 
rocket. By using this design approach, 
designers and engineers can make use 
of reinforced plastics in many appli- 
cations which otherwise might be con- 
sidered completely out of the realm 
of plastics, 

Though there has been much talk 
of glass-reinforced phenolic stator 
blades for jet engines, Mr. Warnken 
pointed out that all of this work has 
been developmental to date. He pre- 
dicted, however, that use of such 
materials in both stator and rotor 
blades should be commercial within 
the next 6 mo. 

Mr. John M. Thomas of Resins & 
Chemicals Div., Jones-Dabney Co., 
Div. of DeVoe & Reynolds Co., Ine. 
outlined the potentials for epoxy re- 
sins in high temperature reinforced 
plastics, He pointed out that epoxies 
are pretty much limited to tempera- 
tures up to 300-500 F, and that flex- 
ural strength values do not exceed 
about 12-14,000 psi. 

At temperatures above 500 F, use 
of anti-oxidants in the resin formu- 
lation improves design properties. 
Two materials which are still in de- 
velopmental stages, but which hold 
some promise are Shell X-131 and 
epoxy-phenolic blends. 


Who's Who 


Biographies of some National Offi- 
cers of the Society of Plastics Engi- 
neers, Inc. are included in Volume X 
“Who’s Whvw In Commerce and Indus- 
try”, released this month by A.N. 
Marquis Company. Haiman S. Nathan, 
Buffalo Section and National Vice- 
President; Robert K, Gossett, Chicago 
Section-National Treasurer and Jules 
Lindau III, are sketched in the publi- 
ation. 


SPE JOURNAL, December, 1957 


| 


One hundred per cent attendance was achieved on October 18th, when all nine members of the National Meet- 
ings Committee were able to attend the semi-annual committee meeting in North Canton, Ohio. 

As the above picture was taken, the Meetings Committee was receiving a report from Ross Dean, Chairman, 
Speakers’ Sub-Committee, concerning the “Technical Speakers’ List” distributed to Section officers this month. 
Other projects discussed under the leadership of dynamic Frank A. Martin, Chairman, were the “ANTEC and 
RETEC Procedures Manual” which was published during November; the S.P.E. program for Regional Technical 
Conferences (RETEC) for 1958; and the award of the 1963 Annual Technical Conference (ANTEC) to one of the 
seven Sections bidding to sponsor this event.. 

Committee members are (reading clockwise, left to right) John Picard, Detroit Section; Thomas A, Bissell, 
S.P.E. Executive Secretary; Don Bowlin, National Director-Toledo Section: Frank A. Martin, Cleveland-Akron Sec- 
tion, Chairman; Ken Gossett, Chicago Section, National Secretary and Administrator, Meetings Committee; Guy Mar- 
tinelli, New York Section, Co-Chairman, 1959 ANTEC; Ross Dean, Milwaukee Section; and Carl H. Whitlock, De- 
troit Section, General Chairman, 1958 Annual Technical Conference. 


Toledo Section Meeting Dates 


The correct new meeting dates for St, Louis, Kansas City and Rocky 
Mountain sections are listed below. This second notice takes account of the fact 


House of Future 


R. E. Dunhom that the third Wednesday in the month doesn’t always follow the third Tuesday! 
St. Louis meets the third Tuesday of each month. 
The annual Ladies’ Nite of the Kansas City meets on the Wednesday following the third Tuesday. 


Toledo Section was held Wednesday 
night, Oct. 16, 1957, at Sunningdale 
Country Club with a large attendance. 
After a splendid dinner drawings for 
prizes were held with Mrs. Gerald 
Minnick winner of the grand prize, a 
mink stole, Plastic favors were re- 
ceived by all ladies. 


Miss Gertrude Bailey of Monsanto 
Chemical Co. was speaker of the 
evening and presented the “House of 
the Future” using beautiful colored 
slides. She first reviewed the use of 
plastics in homes of today with em- 
phasis on such items as vinyl floor 
tile, plastic wall coverings, styrene 
drawers, synthetic fibers, and other 
items. 


Rocky Mountain meets on the Thursday following the third Tuesday. 


make it a habit to hob it! 


REINHOLD-GEIGER makes cavities... 
quickly and economically .. . in the Be 
largest Hobbing Department in the West. 4 

Whether you require one or one hundred Bo 

cavities, there’s a hobbing press at 
REINHOLD-GEIGER for your job. “ea 

Precision cavities, identical in every 

respect, will increase your production at 


With reference to residential con- 
struction the “House of the Future” 


in Disneyland was used as an illustra- a minimum of expense. e] 
tion of many new uses of plastics in 
building expected in the next ten 3 raped 
years. This futuramic home cost over u inisn and heat treatment in the 


a million dollars and resulted from production of your hobbed cavities mt 


the cooperation of twelve companies 
in a project to display their products. 
The cantilevered construction is uni- 


que and the molded sections probably PRESSES: 5 Hobbing Presses 


100 to 4000 tons. Greatest number 


were never used for making a home 
previously. Some of the other unusual ps ee oe 

items were urethane foam insulation, and most 
televiewer phone, climate control, DESIGNING ; whi 

electronic oven, ultrasonic dishwasher, MOLDING ; 
flip flop sofa, music wall, melamine DIE MAKING fiquid 4 
cabinets, molded bathroom, and ultra 1 one roof a: fr a 

One of the future markets for plas- H 
tics was definitely outlined to the For additional information, write or phone ¥ 
wives of members and guests of the REINHOLD-GE IGER PLAST ics IN Cc 
Toledo Section and a pleasant even- ’ - 
all 8763 CROCKER STREET, LOS ANGELES 3, CALIFORNIA PLeasant 2-7195 
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MOLD 
TEMPERATURE 
CONTROL 
UNITS 


From a cold start through a full production run, Sterlco’s ‘fast 
service” and extremely high degree of sensitivity assure quick 
warm-up and accurate, automatic mold temperature control 
for faster production and minimum rejects. 


heres 
Super-fast 9000 watt unit Super-sensitive, accurate 
on each side for quick HEATING CONTROL 


starts. with extremely fast re- 
action time. 


Small total water capa- Flexible, modulating 
city—no excess thermal COOLING CONTROL — 


carryover either way. not on or off. 


Model 6003 Model 6002 


A compact unit designed for The mobile temperature con- 
permanent installations. trol unit functioning in lead- 
(Can be equipped with cast- ing plastics plants from coast 
ers). Requires approximately to coast. Ready to operate 
50% less floor space than when connected to elec- 
Model 6002 with same tricity, water and drain, 
capacities. 


America’s “‘Blue-Chip”’ 
MANUFACTURERS* 
ogder and re-order Sterlco's be- 


cause they know, want and de- 
serve the BEST. 


Send for descriptive bulletins. 
Do it NOW! 


Names on request. 


TEMPERATURE INDUSTRIAL CONTROL DIVISION 


SQWTROL 
incl bd 


5202 W. Clinton Ave., Milwaukee 18, Wisconsin 
Export: Omni — Corporation, 460 Fourth Avenue, 
New York 16, N. Y. 


‘Abstracts of Conference Papers... 


from page 67) 


form of unsupported film with good clarity. In order to 
obtain this tough, rigid film with good barrier properties, 
heat resistance and clarity, new film extrusion techniques 
are being studied. 

When polyethylene having an initial density of 0.96 
is extruded through a flat die at high temperatures and 
properly quenched, some of the properties required most 
of a packaging film are enhanced, By thus controlling 
the crystallinity of the film, substantial improvement can 
be noted in impact strength and clarity. 


Criteria for Mixing and the Mixing Process by J. T. Bergen, 
Armstrong Cork Company and G, W. Carrier and J. 
A. Krumhansl, Brown University 


Intensive Mixing by Wm. R. Bolen and R. E. Colwell, 
Monsanto Chemical Company 


Thermoplastic polymers are processed in batch and 
continuous intensive mixers to produce combinations with 
various fillers, colorants and modifying ingredients. 
Mixing which depends primarily on the degree of shear is 
termed intensive mixing. Mixing which depends on the 
extent of flow occurs simultaneously and is termed ex- 
tensive mixing. The intensive mixing process discussed 
in this paper is one in which the particles to be mixed 
break down into smaller sizes under the influence of 
shearing stresses greater than can be sustained by the 
particles without rupturing. If the mixer is operated at 
lower levels of shearing stress no size reduction occurs 
and the particles undergo extensive mixing only. 

A relationship between the number of particles, the 
time of mixing, and the shearing stress is proposed. A 
method for estimating the shearing stress in a basic in- 
tensive mixer is presented. Values are computed for a 
polyethylene resin at several rotor speeds and tip clear- 
ances. The importance of thermal control is discussed. 

The validity of the simple flow theory is tested by 
operation of a small scale model. Experimentally deter- 
mined pressure differences are compared with computed 
values. 


Rheological Considerations in Plastics Product Design by 
Bryce Maxwell, Princeton University 


Although the subject of rheology is most often as- 
sociated with materials in the liquid state, the flow or de- 
formation characteristics of plastics at use conditions are 
important criteria for proper application engineering de- 
sign. A rapid method of determining the time and tem- 
perature sensitivity of rheological properties by means of 
a single dynamic test is presented. The correlation of 
this rheological data with conventional engineering prop- 
erties such as impact resistance, hardness and damping 
capacity is discussed together with interpretation of the 
results of studies on methyl methacrylate, polyviny! 
chloride and polyethylene of both high and low density 
in terms of engineering design. 


‘Progress Through Plastics Engineering” 


14th Antec See page 56 
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Structu Plastics . 


(Continued from page 27) 


tically no reinforcing, but stabilize the surface resin and 
allow a heavy resin layer to be used. These mats range 
in thickness from .010 inches to .030 inches and have 
resinous binders that include treatments for maximum 
water resistance, Unlike the reinforcing mats, they use 


filaments of glass that are not collected into bundles. 


They are made either by the blown fiber process or 
by mechanical pulling onto a large drum. 

The difference between surfacing and overlay mats 
is basically in the stiffness of the material. Surfacing 
mats contain enough binder to make them quite strong; 
consequently, they are rather stiff. As a result, they 
are useful as a surfacing material only on flat or simply 
contoured parts. The overlay mats have a small amount 
of binder so that they are fluffy and extremely drape- 
able. Although not as easy to handle as the surfacing 
mats, the overlay mats can be used on complex shaped 
parts. 

Of particular interest to the building industry is 
that translucent sheets made with surfacing mat over 
the chopped strand reinforcement have superior weather- 
ing properties, This construction is rapidly being adopted 
by the industry. 


Woven Fabrics 

These were the first type of reinforcement employed. 
Although higher in cost than mats, they are widely 
used because they impart high strengths to moldings. 

Many kinds of fabries and tapes are available. These 
vary in weight, thickness, style of weaver, coarseness 
of yarns and glass fiber diameter. Although both con- 
tinuous and staple yarns are used, the continuous type 
is most common because of its higher strength. Because 
of the wide variety of fabrics available, almost any 
degree of thickness and directional properties can be 
obtained. Although most fabrics are “square” (that is, 
an equal amount of glass running in each direction), 
unidirectional varieties are popular. 

Fiberglas cloth and polyester resin are widely used in 
covering boats to strengthen them and eliminate yearly 
maintainence. Freight car interiors are upgraded in the 
same manner. Similar applications can be developed in 
the building field. 


Woven Rovings 

These are a relatively new form of fibrous glass 
reinforcements, but they are becoming increasingly 
popular because they are thick, give high strengths to : 
part and are lower in cost than conventional fabrics. 
Like the conventional fabrics, they are available in a 
wide variety of weaves. 


Also known as “roving cloths”, they are made by 
weaving rovings into coarse, heavy drapeable fabrics. 
Because they are made from rovings rather than yarns, 
heat cleaning and finishing is unnecessary; the original 
size provides satisfactory resin-to-glass adhesion. 

Woven rovings may be one of the biggest factors in 
future reinforced plastics building structures. It lends 
itself to fabrication of very large structures by the 
hand layup or vacuum bag molding process. An example 
of the use of this material in a highly engineered build 
ing structure is the Monsanto House of the Future, 
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New AEROSOL 
MOLD RELEASE 


e@ Speeds production 
e Reduces sticking, assures 
good surface finish 


e Doesn't interfere with painting 
or plating 

e Especially effective for urea, 
melamine, alkyd, phenolic, 
epoxy, polyester and viny! 

e Imparts smooth finish, does 
not inhibit or accelerate cure 


POLY-LEASE 77 


Polyethylene Mold Release in Aerosol Bomb 


Only $1.50 per 18 oz. can 
ORDER FROM: West Coast Plastics Dist., 8510 Warner Dr., 
Culver City, Calif.; Ren Plastics, 5422 South Cedar St., Lan- 
sing, Mich.; Thaleo, 6431 Flotilla St., Los Angeles 22, Calif. 
BARRETT DIVISION, Allied Chemical & Dye Corp., 
40 Rector St., New York 6, N. Y. 


t Trade Mark of Allied Chemical & Dye Corporation 


Economics of the Various Forms 


As mentioned in the previous sections, there are 


significant differences in the costs of the various rein 
forcing materials. It can be stated generally that those 
forms which give the highest strength to a_ reinforced 
plastic part are the most costly. 

The least costly forms (chopped strands, rovings 
and mats) impart a non-directional strength to the mold 
ed part. The more expensive woven materials are highly 
directional; that is, they give strength in one or two 
directions only. Therefore, a brief consideration of the 
strengths of panels would show that the woven materials 
are a much more efficient reinforcement. 

However, this can be misleading because the strength 
of a part made with non-woven reinforcements is spread 
in all directions (in many cases this is highly desirable). 
Also, the glass content of a part has a prime effect on 
the strength and, because of their geometry, woven 
reinforcements give substantially higher glass content 
than non-woven reinforcements. 

Nevertheless, on a cost per pound basis, a breakdown 
of the materials will show the woven fabrics, yarns 
and surfacing overlay mats to be the most expensive. 
The woven rovings and milled fibers are less costly. The 
reinforcing mats are substantially low cost reinforcements, 
while rovings and chopped strands are the lowest cost 
form available. 

There are many reinforcements available for plastics. 
Each material offers a particular combination of handling 
characteristics, degree of reinforcement and economics. 
Thus, choice of reinforcement has great bearing on the 
successful design of a reinforced plastic molding. (Table 
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CHEMICAL ENGINEER 


wanted for 
‘ PRODUCT and PROCESS DEVELOPMENT 


in THERMOPLASTICS 


Rare opportunity for growth with 
rapidly expanding company. Exten- 
sive employee benefits. New England 
' location. Experienced or recent gradu- 
ate. Salary dependent on education 
and background. Write in strict con- 
fidence. 
Box No. 258 
SPE Journal 


34 East Putnam Ave. 
Greenwich, Connecticut 


Graft Copolymers 


(Continued from page 43) 


with polyethylene terephthalate possessing the structure 


ri@en below (XXVIII). 


COOCH CHW 


‘ The reaction of cotton with B-propiolactone yields 
polymers as a result of etherification and_ poly- 


CH.—-CH 
( ellulose OH + 
4) 
Cell OCH. .CH.COOH Cell —-OCOCH,CH.OH 
H Cell—() COCH.CH,O 


or 


Cell OCOCH CHLCH,.COO 


XAVIII 


esterification. The polymers are mixed ethers and esters 
of cellulose due to the further reaction of the initial 
products with the lactone (XXVIII) (5). The ether link- 
ages are stable to saponification while the ester linkages 
are broken. Therefore, saponification removes all but 
the carboxyethyl groups attached directly to the cellulose 
molecule. Dehydration of the B-propiolactone-treated 
cotton by azeotropically removing water with xylene 
results in the production of unsaturated groups in the 
hydracrylic acid ester groups attached to the cellulose 
molecule (XXIX). 


— CH.+ H.O 
XXIX 


Significance 

The appendage of sidechains or branches to various 
natural or synthetic high polymers results in the forma- 
tion of a composite macromolecule whose properties 
generally differ from those of the individual components. 
The preparation of a graft copolymer represents a 
method of tailor-making a polymeric molecule in order 
to incorporate desired characteristics. It yields a new 
tool to be used in the task of controlling and molding 
molecular structure. * 


(Part two of this article will appear next month.) 
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Mark of the Professional .. . 


(Continued from page 33) 
professions who give their time to teach. The chemical 
profession could undoubtedly improve its status if chem- 
ists themselves would contribute more time to improving 
chemical training in local technical schools. 


No Cog in a Machine 

Other characteristics which distinguish the profes 
sional man from the “pro” are individual initiative, judg- 
ment, and responsibility. A very high portion of the 
specialized work done by chemists and chemical engineers 
requires personal responsibility and personal decision, 

Intelligent management makes full use of the scient- 
ist’s Judgment and his willingness to assume responsibil- 
ity. However, this is not apparent to the public. To the 
outsider chemists and chemical engineers appear as so 
many cogs in the industrial machine. Unfortunately, 
sometimes thoughtless industrial managements fail to 
use technical men in ways which will use and develop their 
abilities. This is one reason why we are finding it so 
hard to recruit an adequate number of engineers and 
scientists, 

We have already discussed that phase of professional 
status involving the acquisition of special knowledge 
which sets the professional man apart from the man with 
an ordinary education. However, the professional man 
must not only have special knowledge, but he must use 
it to instruct and to serve others. The use of specialized 
knowledge as service gives the professional man such as 
a doctor, lawyer, or minister much of the special prestige 
which he holds in our communities. 


The service given by men in these professions is obvi 
ous and public, for it goes to individuals themselves. We 
feel very strongly that the chemist and the chemical en 
gineer deserve such professional status, since they use 
their special knowledge for the benefit of others, but un 
fortunately, not as publicly as the doctor or the lawyer. 
The contributions most of us make to our communities 
reach them as products marketed by our employers. 

As a result, people do not immediately think of im 
provements in their living standards as services of chem 
ists, but us those of the chemical industry or the “science 
of chemistry.” 

The nature of the chemical profession, the type of 
things chemists and chemical engineers are supposed to 
do, and the ways in which they must do them present 
difficulties in achieving the kind of professional status 
and the public recognition enjoyed by doctors and law 
yers. However, many chemists and engineers have not 
stopped to analyze what is involved in earning the right 
to the professional status they desire. Many are unwilling 
to strive for such status. And the education considered 
neecssary for a chemist or engineer has in some ways 
failed to increase in scope and in nature as rapidly as the 
complexity of the science has increased. Finally, ou 
young chemists have not been instilled with the desire for 
a professional status and an understanding of how to 
achieve it. 

The real rock bottom test of whether the chemist or 
chemical engineer is a professional man or simply a “pro” 
is the extent to which he recognizes his personal respon 
sibility for the advancement of chemistry and of the pro 
fessional and social standing of himself and others in his 
profession. x * 
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MOLDERS ike Durez dially! phthalates because they handle well with litle or 
no pampering in compression or transfer molding and in preheating 
Existing molds can usually be used without modification. 


ELECTRICAL ENGINEERS have found in diallyl phthalates a 
hitherto unavailable solution to problems involving retentio. 
of insulation resistance where performance is expected under high 
humidity and elevated temperature conditions. Dielectric constant and 
volume and surface resistivity after prolonged conditioning are 
particularly notable. 


MECHANICAL ENGINEERS have found in these Durez materials an end to 
previous cracking problems, especially where large inserts are involved 
Even in service at elevated temperatures, there is little or no 
atter-shrinkage evident over a period of years. 


who 
benefits 


ALL BENEFIT...from solutions to problems of insulation, dimensional 
stability, and arc resistance that have bothered manufacturers and molders 
tor years. The Durez line of dially] phthalate molding compounds provide 
an exceptional range of electrical properties enhanced by mechanical 
strength, heat resistance, and dimensional stability. Whichever suits 
your job best, the uniformity and quality of a Durez material will 
help you get results that meet your highest expectations. Send for data 
and a trial shipment of any or all of these: 


DUREZ 16694 GREEN AND 18276 BLUE. Orlon-tilled. Both 


are outstanding insulators. Negligible lifetime shrinkage. No after-bake required 


DUREZ 18783. Glass-tilled. Impact strength, 15 ft. Ib. in. Notable 
, tor dielectric properties, heat resistance. 
Suitable tor highly intricate molding jobs 


Plastics that Fit the Job 


DUREZ PLasTics pDivision 


CHEMICALS 
HOOKER ELECTROCHEMICAL COMPANY 
1112 Waick Road, North Tonawanda, N.Y. 


Omni Products Corp., 460 Fourth Avenue, New York 16. New York 
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Editor-in-Chief, SPE Journal 


Should have broad knowledge of plastics 
and the plastics industry; proved ability as a 
writer and editor; experienced in layout, make- 
up, and printing procedures. Must be a col- 
lege graduate with a technical degree. Please 
send complete resume of qualifications to 
Thomas A. Bissell, Executive Secretary, 
S.P.E, 34 East Putnam Avenue, Greenwich, 
Connecticut. All applications received by Jan- 
uary 2, 1958 will receive a reply, and all appli- 
cations will be held confidential. Our pres- 
ent editorial staff knows of this advertise- 
ment. 


Plant Manager 


Background of Industrial and Mechanical Engineer- 
“ing. Experienced in manufacture of plastics and metal 
products. Capable of developing and maintaining a prof- 
itable operation. Coordination of manufacturing, engin- 
eering and = sales. Age 39. Will relocate. Presently 
employed. Box 2857, SPE Journal, 34 East Putnam 
Avenue, Greenwich, Conn, 


Salesman 

‘ Leading thermoplastics raw material manufacturer, 
setting up compounding plant in Chicago area, requires 
gervices of experienced salesman acquainted with injec- 
tion molders and extruders in the midwest. This is a 
wonderful opportunity for the right man. Reply direct 
to THERMO PLASTIC MATERIALS, INC. 2929 North 
Campbell Ave., Chicago, III. 


Applications Supervisor 


‘To direct a section which will develop information con- 
cerning the molding, extrusion and fabrication character- 
istics and other properties of new Celanese plastics. We 
pryfer a PhD with 5 years plastics experience or equiv- 
alent, 

Technical Service Engineers 

1. To assist customer in problems of mold and _ part 
design, particularly in relation to linear polyethylene. 
Should have engineering degree plus 5 years exper- 
ience in various technical phases of injection molding. 
To assist customers in the injection molding of various 
plastics. Should have engineering degree plus mini- 
mum of 2 years experience in the molding of large 


parts. 

To assist customers in the extrusion of plastics. 
Should have engineering degree plus 5 vears extrusion 
experience in the area of pipe, wire covering, shapes etc. 
These are permanent positions, created by expansion in 
Celanese’s Plastics Division. Salaries and benefits are 
liberal; promotional opportunities excellent. Please write 
complete details of background to Mr. R. W. Johnson. 


‘ CELANESE CORP. OF AMERICA 
Newark, New Jersey 


290 Ferry St. 
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Reinforced Plastics 
Sales Engineer 


Large multi-plant corporation has opening in Detroit 
Office for aggressive, personable sales engineer. Experi- 
ence requircd in application engineering and sales of 
pre-mix and pre-form molded parts or related materials 
to automotive industry or its vendors. Age 25-35. 

Send complete resume including experience, educa- 
tion, personal history, and salary requirements to Box 
No. 2557, SPE JOURNAL, 34 East Putnam Avenue, 
Greenwich, Connecticut. 


Situation Wanted 
Plastics Engineer-Supt. desires challenging position 
with future. Fifteen years experience estimating, design 
& Supervision in Fiberglas, Compression & Injection. Full 
resume and references will be furnished. Professional 
member S.P.E. Box X12 S.P.E. Journal, 34 E. Putman 
Ave., Greenwich, Conn. 
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GERING--FIRST CHOICE FOR QUALITY MOLDING COMPOUNDS 


Note the uniform dust-free pellets 


reprocessed molding compounds. 
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Worth Getting, Worth Guarding 


wih GERING REPROCESSED THERMOPLASTIC MOLDING COMPOUNDS 


e Polyethylene Vinyl Styrene Acetate Nylon Acrylics Styrene Copolymers Butyrate 


There'll be savings by the truckload — for you! Gering 
reprocessed thermoplastic molding materials mean 
reduced costs, but not reduced quality. Fact is, molders 
who are quality-conscious point with pride to the end- 
products made with these compounds. You will, too. Now, 
with any given blend, you’re absolutely sure of a top- 
quality molding compound — perfectly matched from 
first pellet to last. That’s always so with Gering’s up-to- 
date equipment, modern facilities and exacting system 
of quality controls. 

For over 30 years, a continuous policy of individualized 
attention to customer needs has earned Gering its 


nationwide reputation for top-notch service. 


Special offerings of high quality reprocessed thermo- 
plastics are announced periodically through a new bulle- 
tin service. We'll be glad to send these money-saving 
notices to you. Just write us on your company letterhead. 


GERING 


Gering Products, Inc., Kenilworth, NJ. 
Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. 
424 Chevy Chase Rd., Mansfield, Ohio 
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America’s First 


_ HERCULES ETHYLENE POLYMER 


NEW ERA PLASTICS CHEMISTRY 


Ziegler Polyethylene Plant 


Capping a sustained 35-year program of research and development in 
high polymers, Hercules has brought on stream a 30-million pound plant 
to produce the new ethylene polymer Hi-fax. An exciting new material, 


The new Hercules Hi-fax plant makes avail- 
able for the first time in Americe a commer- 


Hi-fax is made by an exelusive Hercules low-pressure process employing 
Ziegler-type catalysts, Hi-fex has an individuality, cbrebination of 
properties all its own, thet makes it the leader in po leGips today. 
Hercules has followed Ziegler.chemistry since 1950, aid had its 
chem'sts studying im Ziggler’s laboratory in 1954. In 1955, Hercules im- 
ported the commercial high-density polyethylene,sand has since 
maintained an evér-widening program of market development. . 
Hi-fax, therefore, represents a combinafion of basic research, early fio a 
production @xperiente, and final translation into the bighest standards 
of Ameri¢an/chemical manvfasture. It opens new horizons for the plastics 


industry, 


cial plant producing proved polyethylene 
by the Ziegler catalysis, More than that, the 
plant incorporctes all the “know-how’ of 
Farbwerke Hoechst, AG. of Germany, the 
world’s first commercial producer of high- 
density polyethylene, with whom Hercules 
has o working agreement for the continuing 
exchange of research and processing in- 
formation 


Hoechst polymers hove been marketed 
and evaluated in America by Hercules on o 
lorge scale for two yeors in containers and 
closures, housewares, wire and cable insula- 
tion, chemical and hospital ware, filaments, 
vacuum-formed 


sheets, toys and sports 


equipment, film, pipe, ond mony other 


The Significance to You of Hercules Hi-fax 


opplications 

This means that Hi-fax comes to you com- 
pletely proved and established not only in 
the laboratory but in applications that en- 
compass the widest range in the plastics 
field 

In Hi-fax, Hercules brings to you also its 
experienced technical and service staff with 
35 years of continuous service to the plastics 
industry 

Add to these another important factor — 
location at Parlin, New Jersey, in the heart 
of a major plastics-consuminc market, where 
prompt delivery is pcramount. Back of all 
this, moreover, is Hercules’ creative and 


technical skill to produce the finest, most 
usable ethylene polymer for toda 
tomorrow's products 


HERCULES POWDER COMPANY | 
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